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ti . 

abbreviated 

A ^ 

t-u - , C. “~- 

alternating current 


anno Domini 

- ' i 

• k. 

(Lat., in the year 
of the Lord) 
altitude 

A. V\, 

ante meridiem 

J. <./ 

(Lat., before noon) 
amplitude modulation 

£ "U ■- ' 

atomic mass unit 


ancient 

A'T, 

Arabic 

A5. 

Anglo-Saxon 

A.5.5.H. 

Autonomous Soviet 

at.r.c. 

Socialist Republic 
atomic number 


atomic weight 


born 

hbi 

barrel 

S.C. 

before Christ 

foc.ft. 

board feet 

bev sr 

billion electron 

BeV 

volts 

bap. 

boiling point 

3.7. U. 

British Thermal Unit 

312. 

bushel 

Stsig. 

Bulgarian 

f 

centigrade 

cent. 

century 

Chin. 

Chinese 

err* 

centimeter 

Co. 

County 

coStoq. 

colloquial 

CIS. 

cubic 

Czech. 

Czechoslovakian 

da 

died 

Dan. 

Danish 

DC; d-c 

direct current 

Du. 

Dutch 

E. 

east; eastern 

ed. 

edition; editor 

Egypt- 

Egyptian 


English 

est. 

estimated 

ev or 

electron volt 

£V 

F. 

Fahrenheit 

sJ. 

flourished 

FM 

frequency modulation 


f:. 

from 

: : r. 

French 

ft. 

foot 

3 

gram 

Gssl. 

Gaelic 

gai. 

gallon 

Ger. 

German 

Gr. 

Greek 

Heb. 

Hebrew 

’Hiind. 

Hindustani 


horsepower 

hr. 

hour 

Hung. 

Hungarian 

Hz 

hertz or cycles 
per second 


Island 

:.e. 

id est (Lat., that is) 

in. 

inch 

2nd. 

Indian 

m 

Irish 

32. 

Italian 

its 

Kelvin 


kilogram 

kHz 

kilohertz 

km 

kilometer 

kw 

kilowatt 

kw hour 

kilowatt hour 

Sat. 

latitude 

La*. 

Latin 

32b. 

pound 

long. 

longitude 

STS 

meter 

M. 

Middle 

mev or 

million electron 

MEV 

volts 

mg 

milligram 

MHz 

megahertz 

mi. 

mile 

min. 

minute 

M.L 

Medieval Latin 

mm 

millimeter 

mod. 

modern 

nnj.p. 

melting point 

m.p.h. 

miles per hour 

M4(s). 

Mount, Mountain 

N. 

north; northern 

Norw. 

Norwegian 

NX 

New Testament 

OE. 

Old English 

OF. 

Old French 


\l_>» b u 

Old High German 

ON. 

Old Norse 

ONF. 

Old Norman French 

0.7. 

Old Testament 

oz. 

ounce 

?M. 

post meridiem 
(Lat., after noon) 

IPol. 

Polish 

pop. 

population 

Port. 

Portuguese 

preisrat. 

preliminary 

pron. 

pronounced 

q.v. 

quod vide 
(Lat., which see)** 

r. 

reigned 

a. 

River 

rev. 

revised; revision 

Cik.lA. 

railroad 

osum. 

Rumanian 

Suss. 

Russian 

sSy. 

railway 

S. 

south; southern 

sec. 

second 

SJF.S.R. 

Soviet Federated 
Socialist Republic 

Skr. 

Sanskrit 

Sp. 

Spanish 

sp-gr. 

specific gravity 

sq. 

square 

sq.mi. 

square mile 

S.S.S. 

Soviet Socialist 
Republic 

St.; Ste. 

Saint 

Sum. 

Sumerian 

Sw. 

Swedish 

temp. 

temperature 

trains. 

translation 

Turk. 

Turkish 

U.K. 

United Kingdom 

U.N. 

United Nations 

U.S. 

United States 

U.S.A. 

United States of 
America 

U.S.S.R. 

Union of Soviet 
Socialist Republics 

var. 

variant 

voL 

volume 

vs. 

versus or against 

W. 

west; western 

yd. 

yard 


! f .* blW ! V totl ,?" f ' widely ujed by authoriutive sources in many fields, see Abbreviation. Charts of 
* rtlc es B, 5 u ' of ths; Decree. academic; Elements. Chemical; Mathematical 
symbols, and weights and Measures. Accent marks and special letters are explained In the article Diacritic Mark. 

" The abbr eviation (q.v.) stands for the Latin words "quod vide", meaning "which see". The placement of this abbreviation after a 
JJJSjSrJ? te ™- |nd '“ te » that the word itself is the title of a separate article in the encyclopedia. By looking up the 

SSS uSlujniTu'i jj-i r L t t ie ,* wri “ °" *** w * >rd in » s « ries that is followed by the plural form (qq.v.) of the abbreviation! the 
reader will find specific information about the words used as well as data about the main topic of the article he is reading. 

gha 3 2 1 



FUNK & WAGNALLS 
NEW ENCYCLOPEDIA 


WATFORD, Great Britain, municipal borough 
of Hertfordshire, England, on the Colne and 
Gade rivers, 16 miles n.w. of London. Connected 
with London by road and rail, the borough in- 
cludes among its industries printing and pub- 
lishing, food processing, brewing, and the man- 
ufacture of chemicals, leather, and paint. It is 
the site of a technical college and also of 
Cassiobury Public Park, in which was the resi- 
dence of the earls of Essex (q.v.). The Oxhey res- 
idential area in the s. includes Oxhey Woods 
and Public Park. Watford has a rebuilt 15th-cen- 
tury church, and in 1813 the London Orphan 
School was founded here. The borough was 
formed in 1922. Pop. (1971) 78,465. 

WATKINS GLEN, village in New York, and 
county seat of Schuyler Co., at the s. end of Sen- 
eca Lake, about 20 miles n. of Elmira. The village 
is a salt-producing center and a resort noted for 
its scenic beauty and mineral springs; it is also a 
shipping point for the surrounding grape-grow- 
ing area. Adjoining the village is the famous 
Watkins Glen State Park, covering 540 acres and 
containing Watkins Glen, a narrow canyon, 2 
mi. in length and rising as high as 300 ft., 
through which a stream falls 1200 ft. in a series 
of cascades, rapids, and pools. The site of the 
village was settled in 1788 and the settlement 
was known as Salubria until 1842, when it was 
incorporated as Jefferson. It was named Watkins 
Glen in 1852 in honor of Dr. Samuel Watkins, an 
early resident, who had laid out and mapped 
the village. Pop. (1960) 2813; (1970) 2716. 
WATLING ISLAND. See San Salvador. 
WATSON, James Dewey (1928- ), American 
biochemist, born in Chicago, III. He received a 
Ph.D. degree from the University of Indiana in 
1950 and joined the faculty of Harvard Univer- 
sity in 1955. From 1951 to 1953 he did postgradu- 
ate research with the British biophysicist Francis 
Harry Compton Crick (q.v.) at the Cavendish 
Laboratory, Cambridge University. Based on 


work done by the British biophysicist Maurice 
Hugh Frederick Wilkins (q.v.), Watson and Crick 
evolved a theoretical helical structure for the 
deoxyribonucleic acid (DNA) molecule, a sub- 
stance that transmits genetic characteristics 
from one generation to the next; see Nucleic 
Acids. Experimental proof for their theory was 
later provided by the American biochemist Ar- 
thur Kornberg (1918- ). For their work on the 

DNA molecule, Watson, Crick, and Wilkins 
shared the 1962 Nobel Prize in medicine and 
physiology. In 1968 Watson became director of 
the Cold Spring Harbor Laboratory of Quantita- 
tive Biology, in New York State. Watson wrote 
The Double Helix (1968), the story of the dis- 
covery of the structure of DNA. 

WATSON, John Broadus (1878-1958), Ameri- 
can psychologist, born in Greenville, S.C., and 
educated at Furman University and the Univer- 
sity of Chicago. From 1908 to 1920 he was pro- 
fessor of psychology and director of the psycho- 
logical laboratory at Johns Hopkins University. 
He subsequently became an executive in an 
advertising agency. Watson is noted as the 
founder and leading exponent of the school of 
psychology known as behaviorism (q.v.), which 
restricts psychology to the study of objectively 
observable behavior and explains behavior in 
terms of stimulus and response. His writings in- 
clude Animal Education (1903), Behavior (1914), 
Behaviorism (1925; rev. ed., 1930), and Psycho- 
logical Care of Infant and Child (1928). 
WATSON, Thomas John (1874-1956), Ameri- 
can industrialist, born in Campbell, N.Y., and 
educated at the Elmira School of Commerce. He 
was employed by the National Cash Register 
Company before joining the Computing-Tabu- 
lating-Recording Company in 1914 as its presi- 
dent. In 1924 the name of his firm was changed 
to the International Business Machines Corpora- 
tion (q.v.), commonly known as IBM, and after 
1949 Watson was chairman of the board. Ex- 
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pandiftg the corporation into foreign markets, 
Watson turned IBM into a multimiilion-doilar 
business. At the time of his death it employed 
more than 60,000 persons In 200 offices through- 
out the world, held 1500 patents, and manufac- 
tured about 6000 different models of business 
machinery. Corporate research and develop- 
ment was responsible for producing the auto- 
matic digital computer, first used in 1944; see 
Computer. 

Watson's older son, Thomas John Watson, Jr. 
(1914— ), became president (1952) and later 

chairman of the board (1961) of IBM. By 1970, 
80 percent of IBM's business was related to the 
electronic computer and the company had 
more than 250,000 employees in about 100 
countries. 

WATSONVILLE, city of California, in Santa 
Cruz Co., about 16 miles s.E. of Santa Cruz. It is a 
processing and distribution center for vegeta- 
bles and fruits. Nearby are many beach and 
mountain resorts and State parks. Watsonville 
was founded in 1851 and incorporated in 1868. 
Pop. (1960) 13,293; (1970) 14,569. 
WATSON-WATT, Sir Robert Alexander 
(1892-1973), British physicist, born in Brechin, 
Scotland, and educated at the University of St. 
Andrews. From 1915 to 1952 he held various 
posts in the British government's scientific and 
technical departments, specializing in research 
into electromagnetic radiations, meteorology, 
radio, and their applications to aviation (qq.v.). 

Watson-Watt is most famous, however, for his 
contribution to the development of radar (q.v.). 
After obtaining the first patent on a long-dis- 
tance radar instrument used in atmospheric 
study in 1919, he continued his research into the 
potential uses of high-frequency radio waves, 
now called microwaves, for locating objects 
beyond the range of vision. In 1935 he success- 
fully demonstrated a new type of radio-locating 
device that could spot and count aircraft, by 
night and by day, at distances exceeding 100 mi. 
This led to the development at a critical time of 
the first practical system of radar that was used 
effectively against German aircraft in World 
War II. Radar is now used universally in naviga- 
tion, traffic control (qq.v.), meteorology, and in- 
tercontinental defense; see Coast Defense: Inter- 
continental Air Defense. 

Watson-Watt was knighted in 1942, and re- 
ceived many other honors, including the United 
States Medal of Merit in 1946. His books include 
Through the Weather House (1935); an autobi- 
ography, The Pulse of Radar (1959); and Man's 
Means to His End (1961). 

WATT. See Electrical Units, 


WATT, James (1736-1819), British inventor and 
mechanical engineer, born in Greenock, Scot- 
land. He worked as a mathematical-instrument 
maker from the age of nineteen, and soon be- 
came interested in improving the steam engine, 
invented by the English engineers Thomas Sav- 
ery (1650-1715) and Thomas Newcomen (1663- 



james Watt 


1729), which was used at the time to pump 
water from mines; see Steam and Steam Engineer- 
ing. 

Watt determined the properties of steam, es- 
pecially the relation of its density to its tempera- 
ture (qq.v.) and pressure, and designed a sepa- 
rate condensing chamber for the steam engine 
that prevented enormous losses of steam in the 
cylinder and enhanced the vacuum conditions; 
see Heat; Vacuum; Vacuum Pumps. Watt took out 
his first patent in 1769, which covered this de- 
vice and other improvements on Newcomen's 
engine, such as steam-jacketing, oil lubrication, 
and insulation of the cylinder to maintain the 
high temperatures necessary for maximum effi- 
ciency. 

At this time, he was the partner of the British 
inventor John Roebuck (1718-94), who had fi- 
nanced his researches. In 1775, however, Roe- 
buck's interest was taken over by British manu- 
facturer Matthew Boulton (1728-1809), owner of 
the Soho Engineering Works at Birmingham, 
and he and Watt began the manufacture of 
steam engines. Watt continued his research and 
patented several other important inventions, in- 


8 



WATTEAU 


eluding the rotary engine for driving various 
types of machinery; the double-action engine, 
in which steam is admitted alternately into both 
ends of the cylinder; and the steam indicator, 
which records the steam pressure in the engine. 
He retired from the firm in 1800 and thereafter 
devoted himself entirely to research work. 

The misconception that Watt was the actual 
inventor of the steam engine arose from the 
fundamental nature of his contributions to its 
development. The centrifugal or flybail gover- 
nor, which he invented in 1788, and which auto- 
matically regulated the speed of an engine, is of 
particular interest today. It embodies the feed- 
back principle of a servomechanism (q.v.), link- 
ing output to input, which is the basic concept 
of automation (q.v.), and the electrical unit, the 
watt, was named in his honor; see Electrical 
Units: Practical Units. Watt was also a renowned 
civil engineer, making several surveys of canal 
routes. He invented, in 1767, an attachment that 
adapted telescopes for use in measurement of 
distances. Among other inventions credited to 
him are a device for reproducing sculpture and 
a letter-copying press. 


WATTEAU, Jean Antoine (1684-1721), French 
painter, born in Valenciennes, a Flemish town 
which had become French shortly before his 
birth. At the age of fourteen he began to study 
painting under an obscure painter of religious 
subjects in his native town. In 1702 he went to 
Paris, where he eked out a living as a painter for 
a dealer in cheap devotional pictures. He later 
studied under the French engraver and stage 
designer Claude Gillot (1673-1722) and about 
1708 began to work with the decorative artist 
Claude Audran, curator of the Luxembourg Pal- 
ace collections. There he had an opportunity to 
study a great series of paintings by the Flemish 
master Peter Paul Rubens (q.v.). In 1709 he 
placed second in the competition for the Prix de 
Rome and thereafter received many important 
commissions. Named an associate of the French 
Academy in Paris in 1712, he was elected to full 
membership in 1717. Watteau, who had a frail 
constitution and was often ill, succumbed to tu- 
berculosis in 1721. 

Criticism. Watteau's canvases reflect the influ* 
"The Italian Comedians" by Jean Antoine Watteau. 

National Gallery of Art 
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WATTMETER 

ence of the great Flemish painters, particularly 
Rubens, and of the Venetian School of Painting 
(q.v.); however, a feeling for light and color and 
a delicate sensuousness and lyric grace pecul- 
iarly his own distinguish his style. His reputation 
declined with the rise of neoclassicism (see 
Classicism) in French art, but after the French 
Revolution and especially in the Romantic pe- 
riod (see Romanticism) it rose again. 

Watteau is now regarded as one of the out- 
standing artists of the rococo (q.v.) period and 
as a forerunner of 19th-century impressionism 
(q.v.). Among his favorite subjects are fashion- 
able outdoor gatherings, known as fetes ga- 
iantes (Fr., "scenes of gallantry"), and scenes 
from the theater. His best-known paintings in- 
clude "The Embarkment for Cythera" (1717, 
Louvre, Paris), "The Italian Comedians" (be- 
tween 1716-20, National Gallery, Washington, 
D.C.), and "L'Enseigne de Gersaint" (1720, 
Staatlithe Museum, Berlin). The "L'Enseigne de 
Gersaint", a signboard painted for the shop of 
an art dealer and friend of Watteau, is a master- 
piece of genre realism which had great influ- 
ence on the styles of the later 18th and early 
19th centuries. 

WATTMETER. See Electric Meters: Miscellane- 
ous Measurements. 

WATTS, George Frederic (1817-1904), British 
painter and sculptor, born in London, England, 
and largely self-taught. His earliest works were 
portraits, but his scope soon broadened to in- 
clude historical and allegorical subjects. In 1843 
he went to Italy, where he spent most of the fol- 
lowing three years painting and studying the old 
Italian masters, particularly Tintoretto and Titian 
(qq.v.). He was elected a member of the Royal 
Academy in 1867 and received many prizes and 
honors throughout his lifetime. 

Watts painted about 300 portraits, including 
those of the Italian patriot Giuseppe Garibaldi 
and the British poets Alfred Tennyson (qq.v.) 
and Robert Browning (see under Browning). His 
allegorical paintings include "Life's Illusions" 
(1849), "Love and Death" (1877), "Watchman, 
What of the Night" (1880), "Hope" (1886), and 
"Sic Transit" (1892). Among Watts' best-known 
sculptures are a memorial to Tennyson in Lin- 
coln, England, and a huge equestrian statue that 
is part of a monument to the South African 
statesman Cecil John Rhodes (q.v.) in Kensing- 
ton Gardens, London. 

The professed purpose of Watts's art is to 
ennoble mankind. Most of his works are homi- 
lies in paint and stone on the pitfalls of wealth, 
the power of love, the folly of fearing death, and 
the like. His skill, however, was not quite equal 


to his purpose. His style, although reflecting 
careful study of classic Greek sculpture and Ital- 
ian painting, suffers from lack of discipline. His 
color is good and some of his portraits are pene- 
trating, but his drawing and composition are 
generally weak and his symbolism vague and 
superficial. 

WATTS, Isaac (1674-1748), English theologian 
and writer of texts for hymns, born in South- 
ampton. He was educated at an academy for 
Dissenters (q.v.) at Stoke Newington (now part 
of London). After some years as a tutor, 
preacher, and assistant pastor, he became minis- 
ter of a Dissenting church in London in 1702. By 
1713 illness had forced him to give up some of 
his duties, but he remained copastor of the 
church. Watts' books on theological subjects 
were well known; for example, his Scripture 
History (1732) was a standard work well into the 
19th century. Better known, however, were his 
Horae iyricae (1706), a collection of religious 
poems, and his hymn texts; see Hymn: Protes- 
tant Hymns. He published two hymn collec- 
tions, Hymns (1707; 2nd ed., 1709), and The 
Psalms of David (1719). Among individual 
hymns still in use are "When I Survey the Won- 
drous Cross" and "O God, Our Help in Ages 
Past". As a theologian, Watts showed a leaning 
toward Arianism, a tendency shared with many 
Dissenters of the time; see Arius; Noncon- 
formists. 

WAUGH, Evelyn Arthur St. John (1903-66), 
British author, born in London, England, and ed- 
ucated at the University of Oxford. In the dec- 
ade between 1928 and 1938 he published five 
novels notable for their wit and pure satire on 
such aspects of upper-class British life as coloni- 
alism, public schools, and the manners and mor- 
als of high society. These novels are Decline and 
Fall (1928), Vile Bodies (1930), Black Mischief 
(1932), A Handful of Dust (1934), and Scoop 
(1938). Put Out More Flags (1942) is a novel 
about the British war effort during World War II. 

Waugh's later writing was affected by his 
conversion to Roman Catholicism in 1930. 
Brideshead Revisited (1945), a serious novel 
probing the souls and fortunes of a declining 
aristocratic family of Roman Catholics, is con- 
sidered by many critics to be Waugh's finest 
work. After a series of adventures befall the 
Marchmains, an English family who own a 
country estate called Brideshead, all the mem- 
bers of the family turn or return to the Church. 
In The Loved One (1948), Waugh returned to 
scathing satire, as he described American fu- 
neral practices for humans and pets in Holly- 
wood, Calif. 
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Waugh's experiences during World War II as a 
commando in the Mediterranean theater of war 
led to a satirical trilogy, Men at Arms (1952), Of- 
ficers and Gentlemen (1955), and Unconditional 
Surrender (1962). He also wrote travel books, 
biographies, and the autobiographical A Little 
Learning (1964). His older brother, Alexander 
Raban Waugh (1898- ), known as Alec 

Waugh, is a writer of novels, including Island in 
the Sun (1956); travel books; and short stories. 
The travel books are especially noteworthy be- 
cause of his reporting skills. 

WAUKEGAN, city in Illinois, and county seat 
of Lake Co., on Lake Michigan, 35 miles n.w. of 
Chicago. It is a manufacturing, residential, and 
port city. Outboard motors, asbestos roofing, 
glass, wire, steel, chemicals and pharmaceuti- 
cals, and leather goods are the chief manufac- 
tures. An Indian village, and later a French out- 
post, occupied the site before the first per- 
manent settlement, called Little Fort, was begun 
in 1835. Little Fort was incorporated as a village 
and renamed Waukegan in 1849 and chartered 
as a city in 1859. Pop. (1970) 65,269. 
WAUKESHA, city in Wisconsin, and county 
seat of Waukesha Co., on the Fox R., 16 miles w. 
of Milwaukee. It is the center of a rich farming, 
dairying, and quarrying area and is a noted 
health resort. Pure-bred Holstein and Guernsey 
cattle and bottled waters from the plentiful 
nearby mineral springs are shipped from the 
city. Its principal industries include bottling and 
brewing and the manufacture of gasoline mo- 
tors, dairy products, iron, steel, and aluminum 
castings, furniture, and agricultural machinery. 
Carroll College, founded in 1841, is in the city. 
Settled about 1834, the community was known 
as Prairieville until 1852, when it was incorpo- 
rated as the village of Waukesha ("Little Fox"). It 
was chartered as a city in 1896. Pop. (1960) 
30,004; (1970) 40,258. 

WAUSAU, city in Wisconsin, and county seat 
of Marathon Co., on the Wisconsin R., 84 miles 
n.w. of the city of Green Bay. It is a business and 
shipping center for an agricultural section and 
has abundant water power. Industries include 
the manufacture of paper, metal, and stone 
goods, and the processing of agricultural prod- 
ucts. A division of the University of Wisconsin is 
located in Wausau. Founded in 1839 as Gros 
Taureau, the community soon became an im- 
portant lumber center. The present name was 
adopted in 1850. Wausau was incorporated as a 
village in 1861 and chartered as a city in 1872. 
Pop. (1960) 31,943; (1970) 32,806. 
WAUWATOSA, city of Wisconsin, in Mil- 
waukee Co., adjoining the city of Milwaukee on 


the w. Wauwatosa is a residential suburb of Mil- 
waukee, with some industries, notably the man- 
ufacture of chemicals, metal products, concrete 
products, metal castings, and lumber products. 
The city was settled in 1835 and incorporated in 
1897. Pop. (1960) 56,923; (1970) 58,676. 

WAVELL, Archibald Percival, 1st EarS Wavell 
(1883-1950), British army officer, born in Col- 
chester, England, and educated at the Royal Mil- 
itary College, Sandhurst. He served in the South 
African War (q.v.) and in various frontier cam- 
paigns in India. During World War I (q.v.) he 
fought in Flanders, where he lost the sight of an 
eye, and served in the Egyptian Expeditionary 
Force under the British general Edmund Henry 
Allenby (q.v.), later 1st Viscount Allenby. Wavell 
became a major general in 1933; he was then 
the youngest officer of that rank in the British 
army, in 1939, at the outbreak of World War II, 
he was British commander in chief in the Mid- 
dle East. In 1940-41 his forces won a brilliant 
victory over the Italian armies in Libya, accom- 
plishing the first important Allied military suc- 
cess of the war; see World War li: The War in 
Africa. Later in 1941, after serving in Greece and 
Crete, Wavell was appointed commander in 
chief in India. He served as supreme com- 
mander of Allied forces in Burma, Malaya, and 
the Netherlands East Indies. for a period during 
1942, and in December, 1942, he was promoted 
to the rank of field marshal. He was raised to the 
peerage in 1943. From 1943 to 1947 he was vice- 
roy and governor-general of India. During his 
term he helped to advance the cause of Indian 
self-government; see India: History: Independ- 
ence. His writings include The Palestine Cam- 
paigns (1928), Allenby (1940-43), Generals and 
Generalship (1941), and The Good Soldier 
(1948). 

WAVE MECHANICS. See Quantum Mechan- 
ics; Wave Motion. 

WAVE MOTION, in physics, mechanism by 
which energy (q.v.) is conveyed from one place 
to another in mechanically propagated waves 
without the transference of matter. At any point 
along the path of transmission there is a peri- 
odic displacement about a neutral position, 
known as a vibration (q.v.). The vibration may 
be of air molecules, as in the case of sound 
(q.v.) traveling through the atmosphere; of 
water molecules, as in waves occurring on the 
surface of the ocean; or of portions of a rope or 
a wire spring. In each of these cases the parti- 
cles of matter oscillate about their own equilib- 
rium position and only the energy moves con- 
tinuously in one direction. Such waves are 
called mechanical because the energy is trans- 
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Diagrams of wave motion. minimum density and pressure) of the medium. 

Sound waves typify this form of wave motion, 
mitted through a material medium, without a Another type of wave is the transverse wave , in 

mass movement of the medium itself. The only which the vibrations are at right angles to the 

form of wave motion that requires no material direction of motion. Such a wave may be me- 

medium for transmission is the electromagnetic chanicai, like the wave projected in a taut string 

wave; in this case the displacement is of electric that is subjected to a transverse vibration (see 

and magnetic fields of force in space; see Elec- Fig. 2); or it may be electromagnetic, such as 

tricity; Electromagnetic Radiations; Electronics; light, X ray (qq.v.), or radio waves (see Radio). 

Field. Some mechanical wave motions, such as waves 

Types of Waves. Waves are divided into types on the surface of a liquid, are combinations of 
according to the direction of the displacements both longitudinal and transverse motions, re- 
in relation to the direction of the motion of the suiting in the circular motion of liquid particles, 

wave itself. If the vibration is parallel to the di- For a transverse wave, the wavelength is the 

rection of motion, the wave is known as a longi- distance between two successive crests or 

tudinal wave; see Fig. 1. The longitudinal wave troughs. For longitudinal waves, it is the dis- 

is always mechanical because it results from tance from compression to compression or rare- 

successive compressions (state of maximum faction to rarefaction. The frequency of the 

density and pressure) and rarefactions (state of wave is the number of vibrations per second; 
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see Frequency. The velocity of the wave, which 
is the speed at which it advances, is equal to the 
wavelength times the frequency. The maximum 
displacement involved in the vibration is called 
the amplitude of the wave. 

Behavior. The velocity of a wave motion in 
matter depends on the elasticity and density 
(qq.v.) of the medium. In a transverse wave on a 
taut string, for example, the velocity depends on 
the tension of the string and its mass per unit 
length. The velocity can be doubled by quadru- 
pling the tension, or it can be reduced to one 
half by quadrupling the mass of the string. The 
motion of electromagnetic waves through space 
is constant at 186,000 mi. per sec., or the speed 
of light. This velocity varies slightly in passage 
through matter. 

When two waves meet at a point, the result- 
ing displacement of that point will be the sum 
of the displacements produced by each wave. If 
the displacements are in the same direction, the 
two waves reinforce each other; if the displace- 
ments are in the opposite direction, the waves 
counteract each other. This phenomenon is 
known as interference (q.v.); see also Diffrac- 
tion. 

When two waves of equal wavelength and 
amplitude travel in opposite directions at the 
same velocity through a medium, stationary or 
standing waves are formed. For example, if one 
end of a rope is tied to a wall and the other end 
is shaken up and down, waves will be reflected 
back along the rope from the wall. Assuming 
that the reflection is perfectly efficient, the re- 
flected wave will be half a wavelength behind 
the initiating wave. Interference will take place, 
and the resultant displacement at any given 
point and time will be the sum of the individual 
displacements. At points where the crest of the 
incident wave meets the trough of the reflected 
one, there will be no motion at all. Such points 
are called nodes. Halfway between the nodes, 
the waves meet in the same phase; that is, crest 
will coincide with crest and trough with trough. 
At these points the amplitude of the resultant 
wave is twice as great as that of the incident 
wave. Thus, the rope is divided into sections 
one wavelength long by the nodes, which do 
not progress along the rope, while the rope be- 
tween the nodes vibrates transversely. 

Standing or stationary waves are present in 
the vibrating strings of musical instruments. A 
violin string, for instance, when bowed or 
plucked, vibrates as a whole, with nodes at the 
ends, and also vibrates in halves, with a node at 
the center, and in thirds with two equally 
spaced nodes, and in various other fractions, all 


simultaneously. The vibration as a whole pro- 
duces the fundamental tone and the other vi- 
brations produce the various harmonics (q.v.). 

In quantum mechanics (q.v.), the structure of 
the atom is explained by analogy to a system 
of standing waves. Much of the development of 
modern physics is based on the elaboration of 
the theory of waves and wave motion. 

See also Earthquake; Optics; Quantum Theory. 

E.C.W. 

WAVERLY NOVELS. See English Literature: 
The Romantic Age: The Romantic Poets; Novel: 
Development of Genres: Historical Novel; Ro- 
manticism: Literature: English Literature ; Scott, 
Sir Walter. 

WAVES. See Women in the Armed Forces: Nava/ 
Service. 

WAVES, ELECTROMAGNETIC. See Electro 
magnetic Radiations. 

WAX, name applied originally to naturally oc- 
curring esters of fatty acids (qq.v.) and monohy- 
dric alcohols, but now applied to both natural 
and manufactured products resembling these 
esters. All such materials have a dull luster and a 
somewhat soapy or greasy texture. They soften 
gradually on heating, going through a soft, mal- 
leable state before ultimately forming a liquid. 
Fats and fixed oils (q.v.) resemble waxy esters, 
but differ in being formed from glycerin (q.v.), a 
trihydric alcohol. See Alcohol. 

Typical animal waxes are sperm oil, a liquid 
wax from the sperm whale, and spermaceti, a 
solid constituent refined from sperm oil (see 
Whale); lanolin (see Cholesterol), the principal 
constituent of the natural wool fat of sheep; and 
Chinese wax, the secretion of insect waxes. Veg- 
etable waxes occur on the exposed surfaces of 
many plants, particularly on leaves, acting as a 
protection against excessive loss or gain of 
water by the plant. Some plants are a suffi- 
ciently abundant source of wax to have com- 
mercial importance. Among wax products from 
plants are wax myrtle ( see Bayberry), used by 
early Americans in candlemaking; Carnauba 
wax, exported from Brazil (see Carnauba Palm); 
and Japan wax, extracted from an oriental spe- 
cies of sumac, and used as a substitute or adul- 
terant for beeswax. The last-named substance is 
actually a fat, and not a wax. By contrast, wool 
grease or lanolin is a true wax. Ambergris (q.v.) 
is a valuable wax secreted in the intestines of 
sperm whales; found floating in tropical oceans, 
it is gathered for use as a fixative in perfumes. 
Paraffin wax is a mixture of saturated hydrocar- 
bons of higher molecular mass, produced dur- 
ing the refining of petroleum (q.v.). Most com- 
mercial waxes now come from petroleum. A 
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native form of paraffin wax occurs as ozokerite, 
the refining of which produces commercial cer- 
esin wax. Chlorinated paraffin waxes have come 
into considerable use because of their fire-re- 
sistant properties. Although vegetable waxes ac- 
count for less than 5 percent of the total market, 
in dollar value they make up 25 percent of the 
total. 

Waxes are used in the manufacture of candles 
for religious and decorative purposes, and in the 
manufacture of polishes, matches, waxed pa- 
pers, phonograph records, and cosmetics. 
Waxes are employed also in the manufacture of 
rust-preventives, rubber antioxidants, electrical 
insulators, paper-coatings, printing inks, textile 
finishes, leather dressings, and waxed contain- 
ers for food. This range of products requires 
waxes of different melting points, as well as of 
different gloss, hardness, tensile strength, water 
resistance, and ductility. 

WAXAHACHIE, city in Texas, and county seat 
of Ellis Co., about 27 miles s. of Dallas. A market- 
ing center mostly for cattle, the city also has 
some manufacturing. It is the site of Southwest- 
ern Assemblies of God College, founded in 
1927. Waxahachie was founded in 1847, and in- 
corporated as a city in 1871. Pop. (1960) 12,749; 
(1970) 13,452. 

WAX MYRTLE. See Bayberry. 

WAXWING, bird of the waxwing family, the 
BombydMidae, native to the Northern Hemi- 



sphere. Waxwings are fawn-colored birds with 
erectile crests, silky-textured plumage, and long, 
pointed wings; the secondary wing feathers are 
tipped with red, horny scales resembling sealing 
wax. The common American species are the 
cedar waxwing, Bombycilla cedrorum, and the 
Bohemian waxwing, B. garrula. The cedar wax- 
wing, known also as the cedar bird, is about 7 
in. in length. It breeds from Canada to northern 
Georgia and northern New Mexico and winters 
south to Panama. Predominantly brown, its 
plumage is darker on the wings and tail, yellow 
on the underparts, and white on the under-tail 
coverts. The Bohemian waxwing is a slightly 
larger bird and has similar coloring, although it 
may be distinguished by the white bands on its 
wings and by the reddish-brown under-tail cov- 
erts. It breeds from northwestern Canada and 
Alaska to the southern parts of British Columbia 
and Alberta. 

Waxwings feed on insects, fruit, and berries. 
Their nests are constructed of twigs, leaves, and 
bits of bark. The eggs number four to six in a 
clutch and are blue-gray in color, spotted with 
black and brown. 

WAXWORK. See Bittersweet. 

WAYCROSS, city in Georgia, and county seat 
of Ware Co., 95 miles s.w. of Savannah. It is an 
important railroad and highway center, a lead- 
ing bright-leaf tobacco market, and the com- 
mercial center of an area in which tobacco, 
corn, sugar cane, cotton, pecans, livestock, lum- 
ber, and naval stores are the chief products. In- 
dustrial establishments in the city include rail- 
road and machine shops, meat-packing plants, 
chick hatcheries, refrigerating plants, lumber 
mills, and plants processing naval stores. In the 
vicinity of the city is Okefenokee Swamp (q.v.), 
a vast marshy area covering about 660 sq.mi., 
one of the largest swamps in the United States 
and noted as a wildlife refuge. Waycross was 
settled in 1870, incorporated as a town in 1874, 
and chartered as a city in 1909. Pop. (1960) 
20,944; (1970) 18,996. 

WAYNE, township of New Jersey, in Passaic 
Co., on the Pompton, Ramapo, and Passaic riv- 
ers, 5 miles w. of Paterson. Included in the 
township are Mountain View, a resort commu- 
nity with adjoining nurseries and poultry, truck, 
dairy, and fruit farms; Preakness; the residential 
lake resorts of Packanack Lake, Pines Lake, and 
Lions Head Lakes; and several large suburban 
shopping plazas. Manufactures of the township 
include metal and plastic products, chemicals, 
electronic equipment, concrete products, and 
rubber goods. The Theunis Dey Mansion (1740), 
a reconstructed museum in Preakness Valley 
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Park, served as headquarters for General George 
Washington (q.v.) in 1780. Paterson State Col- 
lege (1885) is in Wayne, as is the Voice of Amer- 
ica broadcasting station. Originally settled by 
English, Dutch, and Huguenot immigrants, the 
township was established in 1847 and was in- 
corporated in 1960. Pop. (1960) 29,353; (1970) 
49,141. 

WAYNE, village of Michigan, in Wayne Co., 
about 10 miles w. of Dearborn. Manufactures in- 
clude foundry products, earth-moving equip- 
ment, and automobile and aircraft parts. It is 
also an agricultural center. A State teacher's col- 
lege and a State experimental farm are situated 
here. Wayne was settled in 1836 and incorpo- 
rated as a village in 1869. Pop. (1960) 16,034; 
(1970)21,054. 

WAYNE, Anthony (1745-96), American sol- 
dier, born in Chester County, Pa., and privately 
educated in Philadelphia, Pa. In 1776, after the 
outbreak of the American Revolution (q.v.), he 
entered military service as commander of a 
Pennsylvania regiment assigned to cover the re- 
treat of American forces from Quebec, Canada. 
In 1777, after being promoted to brigadier gen- 
eral, he participated in the battles of Brandy- 
wine and Germantown and in 1778 distin- 
guished himself in the Battle of Monmouth. His 
greatest achievement was a brilliant victory at 
Stony Point in 1779. In 1781 he contributed to 
the British defeat at Yorktown. Wayne retired to 
civilian life in 1783, but he returned to active 
duty in 1792 as a major general and commander 
in chief of the western army. In 1794 he de- 
feated the Miami Indians (q.v.) in the Battle of 
Fallen Timbers, near the site of present-day To- 
ledo, Ohio, and the following year he negoti- 
ated the Treaty of Greenville with them, open- 
ing the Northwest Territory (q.v.) to American 
settlers; see Fort Wayne; Indiana: History . Noted 
for his bravery and quick temper, Wayne was 
popularly known as "Mad Anthony". See sepa- 
rate articles on most of the battles mentioned. 
WAYNESBORO, independent city of Virginia, 
not located within any county, but near the 
junction of the Augusta, Albemarle and Nelson 
county lines, and about 21 miles w. of Char- 
lottesville. Manufactures include synthetic fi- 
bers, wood products, textiles, and furniture. Set- 
tled in 1700, Waynesboro was incorporated as a 
town in 1700, and as a city in 1797. Pop. (1960) 
15,694; (1970) 16,707. 

WAYNESBORO, borough of Pennsylvania, in 
Franklin Co., about 18 miles w. of Gettysburg. 
Rich with dairy farms and apple and peach or- 
chards, Waynesboro is a processing and market- 
ing area. Waynesboro also has varied manufac- 


turing. Waynesboro was settled in 1797, and 
incorporated in 1818. Pop. (1960) 10,427; (1970) 
10 , 011 . 

WAYNE STATE UNIVERSITY, coeducational 
State-controlled institution of higher learning, 
located in Detroit, Mich. The oldest unit of the 
university was founded in 1868. In 1933 a num- 
ber of separate colleges operating as the col- 
leges of the city of Detroit were brought into a 
university structure, and the name Wayne Uni- 
versity was adopted in 1934. Wayne University 
became Wayne State University in 1956. The 
university divisions are schools and colleges of 
business administration, education, engineer- 
ing, law, liberal arts, medicine, nursing, phar- 
macy and allied health programs, social work, 
health and physical education, urban extension, 
and Monteith College. The degrees of bachelor, 
master, and doctor are conferred. In 1973 the 
university libraries contained 1,480,776 bound 
volumes. In the same year enrollment totaled 
33,909 students, and the faculty numbered 1900, 
The endowment of the university was $5,- 
498,295. 

WEAKFISH, or SQUETEAGUE, common name 
for any of several marine acanthopterygian food 
fishes of Cynoscion and related genera, be- 
longing to the family Sciaenidae. The weakfish 
receives its name from its weak, easily lacerated 
mouth. It is pale brown tinged with green 
above, and silvery along the sides and under 
parts. Numerous brown blotches, some of 
which form undulating lines, run downward or 
forward along the sides of the body. The fish av- 
erage 5 lb. in weight and 2 ft. in length, but 
sometimes attain a weight of 30 lb. It spawns in 
May and June; the eggs, after being laid, are 
buoyed up by tiny oil drops and hatch in ap- 
proximately 48 hr. From its shape and habit of 
biting at a hook, the weakfish is often called sea 
trout, and is sold in many markets under this 
name. The common weakfish, C. regalis , also 
known as gray trout, is found abundantly off the 
eastern coast of the United States, from Cape 
Cod to Florida, and is an important food fish. 
WEALTH, in economics (q.v.), an accumula- 
tion of goods having economic value. In order 
to have economic value, an object must have 
utility. It must have, or be suspected of having, 
the capacity of satisfying some human want. 
Economic value is to be distinguished from de- 
sirability. Wealth can be increased simply by 
discovering some use for things previously not 
regarded as useful. Thus the discovery of uses 
for petroleum in the 19th century added enor- 
mously to wealth. Secondly, economic goods 
must be in scarce supply. Air does not normally 
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have economic value because it is free. Air that 
Is conditioned by artificial means is economi- 
cally valuable, however, because it is relatively 
scarce. Thirdly, economic goods must be trans- 
ferable, that is, it must be possible to buy and 
sell them at definite market prices. Personal 
qualities such as honesty and good looks are not 
transferable. Though such qualities may help 
produce wealth, they are not items of wealth 
themselves. Finally, to be an item of wealth, an 
object must have measurable economic value. 
Because the only common unit of value today is 
money, the worth of goods must be expressible 
in monetary terms. Obviously, the value of per- 
sonal charm cannot be so expressed. Some 
economists, however, regard a definite skill in 
performing a job as wealth, as such skill has a 
determinable market value. 

Components of Wealth. In classifying wealth, 
it is useful to distinguish between producers' 
goods and consumers' goods; and, in each of 
these categories, between durable and nondur- 
able goods. Among producers' durable goods 
are plants, machinery, and other fixed installa- 
tions. Inventories of goods to be sold or in 
process of production constitute producers' 
nondurable goods. Together, producers' durable 
and nondurable goods constitute capital (q.v.), 
as generally understood. Food, clothing, and 
similar items of consumption are consumer 
nondurabies; consumer durables are homes, 
furniture, and the like. Services are not included 
in estimated wealth as they cannot be stored. 
Services do, however, have economic value, 
whether as services to producer (for example, 
business accounting) or as services to consum- 
ers (for example, hairdressing and education). 
Wealth and Income. Wealth must be distin- 
guished from income. Both are composed of 
economic goods and services possessing utility, 
scarcity, transferability, and measurability. But 
whereas wealth is an accumulation, a stock ex- 
isting at a certain instant of time, income is a 
flow of goods and services over a certain period 
of time. Wealth may be regarded as a lake, and 
income as a stream flowing into or through it. 
Thus 50 acres of farmland is wealth, whereas the 
crop in any given year is income. By the same 
token an accumulation of grain in storage is 
wealth. The difference between income re- 
ceived and income consumed, wasted, or de- 
preciated, as when grain deteriorates, is the 
measure of wealth accumulation. 

Personal Wealth. A person's holdings of cur- 
rency, bank balances, mortgages, and corporate 
securities constitute part of his personal wealth 
as distinct from national wealth. These holdings 


are, however, not items of social wealth, but 
only claims upon that wealth, that is, against the 
actual material objects that compose social 
wealth. To count a person's claims to wealth as 
part of social wealth would mean double count- 
ing, once as physical objects, for example, a 
house, and once again as claims against the 
same objects, for example, a mortgage. Econo- 
mists accordingly estimate wealth by measuring 
the actual physical stock of assets. Information 
about claims upon wealth is of importance only 
as it relates to the distribution of wealth among 
persons and institutions. 

In a period of inflation, private wealth may 
rise while its social value falls; the monetary 
value of a house, for instance, may rise in rela- 
tion to other prices although it is actually deteri- 
orating physically. To reach a valid measure- 
ment of wealth, monetary valuations must be 
deflated to real values, discounting the effects 
of changes in the purchasing power of money. 
NATIONAL WEALTH 

National wealth is the sum total of economic 
goods in the possession of the national. State, 
and local governments, business and nonprofit 
institutions, and the individual inhabitants of a 
country. 

Development of the Theory of National 
Wealth. Systematic study of what constitutes a 
nation's wealth was begun in the 16th century 
by the mercantilists; see Mercantile System, The. 
They advanced the thesis that a nation's stock of 
precious metals forms the most important part 
of its wealth. This view was generally accepted 
until the 18th century, when a reaction against 
the narrowness of mercantilist doctrine set in. It 
became evident that precious metals, particu- 
larly in the form of currency, were claims upon 
wealth rather than wealth itself. Mercantilist 
doctrine was gradually replaced by the view of 
the Physiocrats, a group of French economists 
of the 18th century, that only farming, mining, 
fishing, and other extractive industries could 
contribute to the real wealth of nations. The 
great Scottish economist Adam Smith (q.v.) 
broadened the Physiocratic concept by stressing 
that wealth not only can be extracted but also 
can be created by manufacturing. This view was 
systematically formulated in the 19th century by 
the British economist John Stuart Mill (see 
under Mm). Mill's formulation, with certain rel- 
atively minor modifications, is the one generally 
accepted today. 

According to the modern version of Mill's 
concept, a nation's wealth comprises only its 
measurable physical assets, that is, its land and 
other natural resources; the structures, roads, 
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and other improvements on the land; the ma- 
chinery and other. durable goods used in pro- 
duction and distribution; inventories of goods 
in the possession of enterprises; and the goods 
accumulated at any one time in the hands of 
consumers. Paper money and securities are not 
included in estimates of a nation's wealth, be- 
cause such assets are only claims against the 
physical assets actually constituting wealth. 
Holdings of money and securities are counted, 
however, when these holdings represent claims 
against governments or nationals of foreign 
countries. If a nation's aggregate claims against 
foreigners exceed the claims of foreigners 
against the nation and its inhabitants, the differ- 
ence is a net addition to national wealth. If 
claims by foreigners exceed claims against for- 
eigners, the difference is a net decrease of na- 
tional wealth. 

In the 19th century statisticians frequently 
considered the advisability of reckoning man- 
power as a part of national wealth, but almost 
all present-day economists reject such a con- 
cept. Definite skills, however, have a determina- 
ble market value. Currently, economists tend to 
give consideration to such items in socio-eco- 
nomic accounting. 

Examples of factors that contribute to wealth 
but are not considered as wealth are the good 
will and similar intangible assets of a firm, the 
institutions and traditions of a nation, and such 
attributes of a people's character as pride of 
workmanship or the willingness to accept in- 
dustrial discipline. 

Assessing Value, In addition to problems of 
deciding what categories of wealth to include 
in estimates of national wealth, serious difficul- 
ties develop in assessing values. These difficul- 
ties arise because only a small part of a nation's 
wealth is traded on the market in any given year 
and the market values of shares, real estate, and 
other assets may show considerable fluctuations 
from year to year. In evaluating national wealth 
economists have used two approaches, the 
subjective and the objective. 

Subjective Evaluation, in the subjective ap- 
proach, a nation's wealth is measured by sum- 
ming up individual estimates of the worth of in- 
dividual possessions, as reported on tax returns 
and other official documents. The subjective 
approach depends a great deal upon personal 
honesty and upon the completeness with which 
the various forms of wealth are covered by tax 
returns and other required reports. 

Objective Evaluation. The objective approach re- 
quires that disinterested and qualified outsiders 
estimate the aggregate value of particular pos- 


sessions. Values at market prices are difficult to 
obtain for the reasons given above. Values 
shown in companies' books are invalid because 
prices may fluctuate substantially after the asset 
is acquired and entered in the books. Even 
when prices remain the same, allowances made 
by a company for depreciation and obsoles- 
cence may be, for interna! financial reasons, ei- 
ther higher or lower than those which objec- 
tively should have been allowed. The best 
method open to statisticians is to estimate, in 
prices of the present day or of some fixed base 
date, the values of all existing assets and then to 
reduce these values by applying appropriate 
rates of depreciation and obsolescence. Some- 
times the subjective and objective bases of eval- 
uation can be used concurrently and the results 
checked against each other. Such figures are ap- 
proximate in any event and must be used with 
caution. 

Wealth of the United States. Calculations of 
national wealth fell into disfavor as national in- 
come accounting focused on use value as a 
basic of measurement of economic growth. The 
government of the United States, which has de- 
veloped the most detailed and accurate eco- 
nomic statistics of any nation in the world, 
abandoned its efforts to evaluate the nation's 
wealth in 1922. Unofficial estimates for later 
years, however, have been made. The volumi- 
nous data on wealth contained in Study of Sav- 
ings in the United States (3 vols., 1955), by the 
American economist Raymond W. Goldsmith 
(1904- ), helped to clarify the situation in the 

U.S. and encouraged similar work in other 
countries. 

A more recent study, prepared by the Securi- 
ties and Exchange Commission, was published 
in 1971. The results are given in the tables on the 
next page. Between 1900 and 1968 (excluding 
Alaska and Hawaii), the national wealth, calcu- 
lated on a current dollar basis, more than tri- 
pled. Although these figures are only rough ap- 
proximations, they do indicate that the national 
wealth of the U.S. stands well above that of any 
other country and accounts for a large part of 
the total wealth of the whole world. In these ta- 
bles, certain definitions should be noted. Na- 
tional wealth is composed of reproducible as- 
sets, nonreproducible assets, and net foreign 
assets. Reproducible assets includes all types of 
buildings, producer durables, consumer dur- 
ables, inventories that businesses have at any 
given time, and monetary metals. Nonreproduc- 
ible assets are various types of land holdings. 
Net foreign assets comprise the difference be- 
tween assets owned by U.S. citizens in foreign 
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countries and the assets owned by foreigners in 
the US. Apart from land, the total wealth of the 
U.S. was found to amount to slightly more than 
the value of the national product for three years. 
National product is the amount of goods and 
services produced during a year. Since 19(30 the 
ratio of national wealth to national product ap- 
peared to show a declining trend. These results 
were confirmed by more detailed examination 
of American statistics of capital used in manu- 
facture and also by the statistics of other 
countries. In economically advanced countries 
the amount of capita! required per worker is in- 
creasing, but the amount of output is increasing 
faster than the amount of capital. These results, 
however, do not apply to underdeveloped 
countries. 

In recent years the U.S. had added to its real 
wealth at the rate of about 4 percent per annum. 
In the Soviet Union and other Communist 
countries w here the state owns much of the na- 
tional wealth and exercises complete control 
over the productive process, certain institutions 
and practices had developed that provide a sub- 
stantially higher rate of wealth accumulation 


NATIONAL WEALTH/ IN CURRENT AND 
CONSTANT (1947-49) DOLLARS 


item 


1929 

1948 

1958 

1968 

Current dollars 
National wealth, 
total 

billions 

439 

928 

1,703 

3,079 

Net national 
product 

billions 

98 

250 

417 

790 

Ratio of total 
wealth to net 
national product 


4.5 

3.7 

4.1 

3.9 

1947-49 dollars 
National wealth, 
total 

billions 

778 

883 

1,244 

1,847 

Population 

millions 

122.4 

147.9 

175.6 

200.7 

1 Wealth data should be regarded 

as approximate 

only. 


NATIONAL WEALTH: PERCENT 
DISTRIBUTION, BY TYPE OF ASSET, 
1929 TO 1968 


Type of Asset 

Total 

Reproducible assets 
Structures 
Residential 
Business 

Public and other 
Other 

Producer durables 
Consumer durables 
Business inventories 
Monetary metals 
Non reproducible assets 
Agricultural land 
Business land 
Residential land 
Public and other land 
Net foreign assets 


1929 

1948 

1958 

1968 

100.0 

100.0 

100.0 

100.0 

71.3 

79.3 

80.4 

75.0 

43.2 

48.4 

49.0 

48.3 

21.8 

25.2 

24.2 

22.2 

14.8 

12.4 

13.4 

14.9 

6.6 

10.7 

11.4 

11.2 

28.1 

30.9 

31.4 

26.7 

8.7 

9.4 

11.7 

12.2 

9.6 

9.2 

10.5 

7.6 

8.7 

9.3 

7.6 

6.5 

1.1 

3.0 

1.5 

.45 

25.8 

19.3 

18.3 

23.2 

8.7 

6.4 

5.9 

4.9 

5.2 

4.2 

4.0 

6.3 

8.2 

5.0 

5.5 

7.3 

3.8 

3.7 

2.8 

4.7 

2.8 

1.4 

1.4 

1.8 


than that of the U.S. or any other major non- 
communist country. Nevertheless, despite the 
faster rate of growth, the level of average wealth 
per capita in the Soviet Union compared with 
that of the U.S. in 1880. C.G.C & M.R.G. 

WEAPONS. See Antiaircraft Weapons; Arch- 
ery; Army; Artillery; Bazooka; Bow; Cannon; 
Crossbow: Guided Missiles; Gunpowder; Machine 
Gun; Mine; Navy; Nuclear Weapons; Rocket; 
Spear; Sword; Warfare. 

WEASEL, common name for small, fur-bearing, 
carnivorous mammals of the genus Mustela, be- 
longing to the family Mustelidae, and compris- 
ing numerous species and subspecies. They are 
most abundant in North America and Europe, 
but also occur in South America, northern Af- 
rica, and Asia. The various species are very simi- 
lar in appearance and habits. Weasels are lithe, 
slender animals with elongated necks, muscular, 
snakelike bodies, and short legs. They vary from 
5 to 16 in. in length, and the male is larger than 
the female. Their heads are small and triangular 
with pointed snouts. Nearly all weasels are 
brown above and white beneath, and those 
found in northern regions turn white in the 
winter; see Ermine. In warmer regions weasels 
retain their brown coat throughout the year. 

The weasel is a fearless, bloodthirsty creature 
which preys on mice, rats, birds, and rabbits. It 
is largely nocturnal. Extremely agile and swift, it 
attacks animals larger than itself. Though some- 
times a serious threat to poultry, it performs 
useful service to the farmer by devouring ro- 
dents around barns and granaries. When taken 
young, it is capable of being tamed. The female 
weasel makes a nest of straw, leaves, and moss 
in a ground crevice or a hollow tree. A litter has 
four or five young. 

Among the best-known American species are 
the Arctic weasel, M. erminea, known also as 
the stoat or ermine; the longtail weasel, M. fre- 
nata, common throughout the United States 
and Mexico; and the mink, M. vison, native to 
eastern and northern U.S. and Canada. The 
black-footed ferret, M. nigripes, the largest of 
the weasels, is native to the Rocky Mountain re- 
gion, where it is known as the prairie-dog ferret 
because its chief prey is the prairie dog (q.v.). 
Other weasels also are called ferrets, and pole- 
cat (q.v.) is another name for some species; see 
Ferret. 

WEATHER. See Climate; Meteorology. For in- 
formation on various weather phenomena, see 
Cloud; Cyclone; Dew; Fog; Hail; Hurricane; 
Rain; Sleet; Smog; Snow; Tornado; Wind. 
WEATHER FORECASTING. See Meteorology: 
Weather Forecasting; Weather Service, National. 
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WEATHERING, in geology (q.v.), processes of 
physical disintegration and chemical decom- 
position of solid rock materials at or near the 
earth's surface. Physical weathering breaks up 
rock without altering its composition, and 
chemical weathering decomposes rock by 
slowly altering its constituent minerals. Both 
processes work together continuously to pro- 
duce debris that is then transported away me- 
chanically or in solution; see Erosion: Geologi- 
cal Erosion. Weathering processes also aid in 
the formation of soil; see Sons and Soil Manage- 
ment. 

The chief factors involved in physical 
weathering are temperature changes, such as in- 
tense heat, frost action involving the growth of 
ice crystals from water seeping and freezing in 
rock crevices and cracks, and living organisms, 
such as tree roots and burrowing animals. Tem- 
perature changes alternately expand and con- 
tract rocks, causing granulation, flaking, and 
massive sheeting of the outer layers. Frost ac- 
tion and organisms widen cracks, exposing 
deeper layers to chemical weathering. 

Chemical weathering alters the original min- 
eral composition of rock in a number of ways, 
including solution in water and weak soil acids, 
by oxidation (q.v.), by producing a reaction with 
carbon dioxide, and by hydration, which is a 
process in which water chemically combines 
and reacts with minerals. Plants, such as lichens 
(q.v.), also decompose certain rocks by extract- 
ing soluble nutrients and iron from the original 
minerals. 

See also Geology: Geomorphology. 
WEATHER SATELLITE or METEOROLOGICAL 
SATELLITE, unmanned space vehicle that or- 
bits the earth and carries equipment to observe 
and report weather conditions on a global basis. 
Weather satellites carry television cameras 


and infrared (heat) scanning radiometers to ob- 
serve clouds and weather conditions on the 
earth below the satellites. The television pic- 
tures and the scanning radiometer data are tele- 
metered (radioed) automatically to receiving 
stations on earth. The radiometer data provide 
infrared photography of the clouds, the atmos- 
phere, and the surface of the earth. 

The television and infrared pictures derived 
from satellites, together with conventional me- 
teorological data obtained from weather sta- 
tions on earth, form the basis for studies of 
weather phenomena and forecasts of weather 
conditions throughout the world. The advan- 
tage of weather satellites over other methods 
for acquiring meteorological data is that the sat- 
ellite's equipment can scan large areas of the 
surface of the earth at one time and can collect 
useful weather information over the entire 
globe in a relatively short period. For example. 
Tiros I, the first weather satellite, launched by 
the United States on April 1, 1960, with a peri- 
gee (minimum) altitude of 430 mi. and an apo- 
gee (maximum) altitude of 468 mi., circled the 
earth every 99.2 min. With the aid of high-speed 
electronic computers, scientists in the early 
1970's expected that they would soon have the 
ability to predict weather reliably some two 
weeks in advance. 

Through the World Meteorological Organiza- 
tion, the U.S. provides automatic picture trans- 
mission (A.P.T.) data from U.S. weather satellites 
to about thirty-seven countries. The ESSA and 
NOAA series of weather satellites launched by 
the U.S. in the late 1960's and early 1970's car- 
ried sophisticated scanning and vertical temper- 
ature-profile (VTP) radiometers, high-resolution 
radiometers, and solar-proton monitors among 
other sensing devices. These satellites provide 
vital meteorological information to forecasting 
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The Tiros X weather satel- 
lite, programmed to pho- 
tograph the breeding ar- 
eas of hurricanes and 
tropical storms. nasa 


stations throughout the world and also provide 
invaluable global atmospheric, climatic, and 
weather data to scientists working on the ad- 
vanced Global Atmospheric Research Program 
(CARP), In GARP, thirty-seven countries are co- 
operating in an effort to use a worldwide net- 
work of satellites, computers, and high-speed 
telecommunications facilities to establish a re- 
liable global observing system and to provide 
sufficient data to utilize the full predictive capa- 
bility of modern computers and sophisticated 
meteorological instruments. See Meteorology; 
Satellite, Artificial. 

WEATHER SERVICE, NATIONAL, formerly 
UNITED STATES WEATHER BUREAU, United 
States government agency engaged in reporting, 
predicting, and studying weather, including 
temperature, moisture, barometric pressure, and 
wind speed and direction, throughout the U.S. 
and its territories. See Meteorology: Weather 
Forecasting. Established in 1870 under the direc- 
tion of the Signal Corps of the United States 
Army, the Weather Bureau was transferred to 
the Department of Agriculture in 1891 and to 
the Department of Commerce in 1940. In 1965 it 
was made a branch of the Environmental Sci- 
ence Services Administration within the Depart- 
ment of Commerce. Under the Reorganization 
Plan of 1970, the Weather Bureau became a part 
of the new National Oceanic and Atmospheric 
Administration (q.v.) in the Department of 


Commerce and was officially renamed the Na- 
tional Weather Service. 

Data-Gathering Stations. As many as 300 full- 
time offices, or field stations, are maintained by 
the Weather Service throughout the U.S. and its 
possessions. Observations are recorded at the 
stations every one to six hours. Detailed, com- 
prehensive reports made by the stations are 
supplemented by reports from stations of other 
agencies; these include approximately 300 air- 
port offices of the Federal Aviation Administra- 
tion and about 70 ships and coastal stations as- 
signed to the United States Coast Guard. Most 
of the supplementary field stations send reports 
every hour, enabling the Weather Service to fur- 
nish information necessary for the operation of 
airlines. From the reports made every three 
hours, weather maps, that is, simplified maps or 
charts showing the principal weather conditions 
at a given hour over an extended area, are pre- 
pared. For more long-range studies of the phe- 
nomena of climates, the Weather Service re- 
ceives statistics from 13,000 volunteer weather 
observers who keep daily records of air temper- 
ature, rainfall, and in some cases river stages and 
tides. The activities of these various field sta- 
tions and individuals are coordinated by six re- 
gional offices, four supervising the contiguous 
forty-eight States, and one each for Alaska and 
the Pacific Ocean area. 

Weather Forecasts. Weather Service field sta- 
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tions provide weather forecasts, warnings, and 
advice to the general public, as well as to spe- 
cialists in agriculture, business, commerce, and 
industry. Regular forecasts are made available 
three times each day, covering developments 
expected during the ensuing thirty-six- to forty- 
eight-hour period. Emergency warnings of 
storms and cold waves may be issued as the 
need arises. The forecasts and warnings are reg- 
ularly printed in daily newspapers and broad- 
cast by commercial television and radio stations 
throughout the U.S. In many cities local weather 
information for the public is continuously trans- 
mitted by the agency itself over special radio. By 
means of the automatic telephone-forecast re- 
peater, installed and maintained in more than a 
score of major cities by the operating telephone 
company, millions of Americans can obtain 
weather forecasts merely by dialing an easy-to- 
remember telephone number. The service also 
issues a forecast each day projecting weather 
conditions for the succeeding five days, and a 
thirty-day outlook is issued twice monthly in 
Washington, D.C. 

Special Services. In addition to regular fore- 
casts to the public, the Weather Service pro- 
vides certain specialized information. Aviation 
weather forecasts are issued to assist aircraft op- 
erating in the U.S. and over transoceanic routes. 
Tracking storms at sea and on the Great Lakes is 
the province of the marine meteorological ser- 
vice. A closely related function is performed by 
observation centers in the Tropics, which, as 
part of the hurricane and storm-warning service, 
issue vital advice and warnings from June 
through October, the critical hurricane season. 

During the severely dry season, rangers and 
campers in forested regions are also guided by a 
special service. Another important activity is the 
river-and-flood forecasting system; daily obser- 
vation of river levels and rainfall amounts at 
some 8000 stations results in extremely accurate 
predictions and a high degree of protection for 
those who live or work on the banks of Ameri- 
ca's rivers and streams. Finally, the importance 
of agricultural production to the nation's econ- 
omy is attested to by the existence of weather 
services to farmers and ranchers for frost warn- 
ings and spraying advice, and the climatological 
and crop-weather services, which distribute sta- 
tistical summaries of climatological data and 
weekly reports on crop progress. 

Research. In addition to its regular and special 
services to the public, the Weather Service con- 
ducts research projects. In its meteorological in- 
vestigations, primarily concerned with forecast- 
ing techniques and storm behavior, the agency 


works closely with various government research 
laboratories. It utilizes in its forecasting services 
the findings from studies of mathematical mod- 
eling of the general circulation of the atmos- 
phere, advances in radar meteorology, high- 
speed computer methods, and earth-orbiting 
artificial satellites. Most of the results of the re- 
search and the general observational data ob- 
tained are made available in the many 
publications of the Weather Service. 

WEAVER, Robert Clifton (1907- ), American 
economist and government official, born in 
Washington, D.C. He received his B.S., M.A., 
and Ph.D. degrees from Harvard University and 
began his governmental career in 1933 as an ad- 
viser on Negro affairs for the Department of the 
Interior. He left that position to serve with the 
Federal Housing Authority (1937-40) and the 
War Production Board (1940-44). Weaver was 
later an administrator of New York State and 
New York City housing programs (1954-61) and 
headed the Federal Housing and Home Finance 
Agency (1961-66). From 1966 through 1968 he 
was secretary of the Department of Housing 
and Urban Development (q.v.) under President 
Lyndon Baines Johnson (q.v.), and thus the first 
Negro cabinet official in the history of the 
United States. After retirement from the govern- 
ment, he was president of Bernard M. Baruch 
College of the City University of New York 
(1969-70). Formerly the chairman of the Na- 
tional Association for the Advancement of Col- 
ored People, Weaver wrote Negro Labor: A Na- 
tional Problem (1946), The Negro Ghetto (1948), 
and Dilemmas of Urban America (1965). 
WEAVERBIRD, general name for any of nu- 
merous Old World birds of the weaver-finch 
family, Ploceidae, noted for weaving elaborate, 
covered nests. Most weaverbirds are the size of 
sparrows (see Sparrow); however, the tail feath- 
ers of the breeding male long-tailed whydah, or 
widow bird, Euplectes progne, are so long as to 
impede flight. The male of most species of 
weaverbird is brightly colored; the female is 
plainer. The eggs, which vary in number from 
species to species, are usually white but some- 
times blue, green, spotted, or speckled. 

A well-known species of weaverbird is the 
pink-billed Java sparrow, Padda oryzivora of In- 
donesia, a popular cage bird. Its coloring is 
black, white, and gray. Another, the so-called 
sociable weavej^^f^T^J^s^r/us, of South Af- 
rica, builds a' ^ communal umbrella-shaped nest 
of sticks ahd'. straw, in which' ^NTnany as 300 
pai rs may "breed. \ y V \ 

About 20(i spec i es ot-weaverbi rcl are fo u n d in 
Africa, and- some "75 more are indigenous to 
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India, Malaysia, the Philippines, Australia, and 
various Pacific islands. The well-known house 
sparrow jq.v.) is a member of the weaverbird 
famllv, although not typical. 

WEAVING. See Loom 

WEBB, name of two prominent British econo- 
mists. historians, and social reformers, who 
were husband and wife: Beatrice Webb (1858- 



Beatrice Webb 


1943) and Sidney james Webb, 1st Baron Pass- 
field (1859-1947). 

Beatrice Webb was born Beatrice Potter in 
Gloucestershire, England, and educated pri- 
vately. About 1888 she became a socialist while 
working on a study of poverty in London with 
the British writer Charles Booth (q.v.). Sidney 
James Webb, born in London, was educated in 
Switzerland and Germany and at the City of 
London College. A civil servant from 1878 to 
1891, he helped found the socialist Fabian Soci- 
ety (q.v.) in 1885. 

The Webbs, married in 1892, campaigned to- 
gether for various social reforms and, as leading 
figures of the Fabian Society, began to exert a 
strong liberalizing influence on British public 
opinion. They studied several fields in depth, at- 


tempting in particular to advance British trade 
unionism, reform of Britain's poor-law system, 
and development of the educational system in 
London. In 1895 they helped establish the Lon- 
don School of Economics. In the early years of 
the 20th century, their leadership was instru- 
mental in the formation of Britain's Labour 
Party. They founded the Labour Party weekly 
New Statesman in 1913. Webb was elected to 
Parliament in 1922 as a member of the Labour 
Party. In 1924 he became president of the Board 
of Trade in the first British Labour cabinet. He 
was elevated to the peerage in 1929, thereby 
gaining representation for the Labour Party in 
the House of Lords. Webb served as secretary of 
state for the colonies (1929-31) in the second 
Labour government. 

The Webbs together authored a number of 
books, the result of their joint studies; these in- 
clude The History of Trade Unionism (1894), 
English Local Government (9 vol., 1906-29), The 
Decay of Capitalist Civilization (1923), and So- 
viet Communism: A New Civilization ? (2 vol., 
1935), a favorable appraisal of the Soviet system. 
Webb also wrote Fabian Essays (1889), with the 
British dramatist George Bernard Shaw (q.v.), 
and Socialism in England (1890). Mrs. Webb was 
the author of The Cooperative Movement in 
Great Britain (1891), My Apprenticeship (1926), 
and Our Partnership (published posthumously, 
1948). 

WEBER, name of a distinguished family of 
German scientists, the most prominent of whom 
were the following two brothers. 

Ernst Heinrich Weber (1795-1878), anatomist 
and physiologist, born in Wittenberg, and edu- 
cated at the University of Leipzig. He served as 
professor of anatomy (1818-78) and professor of 
physiology (1840-78) at the University of Leip- 
zig. Weber is well known as an anatomist but 
his greater fame rests upon his pioneer work in 
the exploration of the sense organs and the sen- 
sitivity of the skin, and his studies of acoustics 
and wave motion (qq.v.). Weber's study of the 
ear and the sensations of pressure and tempera- 
ture of the skin marked the beginning of experi- 
mental psychology. His law of sensation, called 
Weber's law, which formulated the mathemati- 
cal relationship between stimulus and the re- 
sultant sensation, was the first valid generaliza- 
tion in psychophysics. Although no longer 
accepted, his work was both original and im- 
portant at the time. See Psychology, Experimen- 
tal: Sensory Psychophysiology. 

Wilhelm Eduard Weber (1804-91), physicist, 
born in Wittenberg, and educated at the univer- 
sities of Halle and Gottingen. He became pro- 
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fessor of physics at the University of Gottingen 
in 1831 and in 1837 was expelled, with six of his 
colleagues, for protesting against suspension of 
the constitution of Hannover by the new king 
Ernest Augustus (1771-1851); see Hannover. He 
held the chair of physics at the University of 
Leipzig from 1843 to 1849, when he was restored 
to his former position in Gottingen. 

Weber made a significant contribution to the 
study of electricity and magnetism (qq.v.), and 
was the first to discover the connection be- 
tween electric and magnetic power. His most 
important achievement was the development of 
the absolute system of electrical units (q.v.). He 
collaborated with the German mathematician 
Karl Friedrich Gauss (q.v.) to establish an elec- 
tricity-measuring system based on Gauss' mag- 
netic units which are now in international use. 
The two men also developed an electromag- 
netic telegraph in 1833. In addition, Weber was 
associated with his brother Ernst in the publica- 
tion (1825) of an important treatise on wave mo- 
tion and in important research into acoustical 
phenomena. The practical unit of magnetic flux 
was named the weber in his honor. 

WEBER, Carl Maria Friedrich Ernst von 
(1786-1826), German composer, pianist, and 
opera conductor, the son of Baron Anton von 
Weber (1734-1812), an army officer and violin- 
ist. Born in Eutin, near Lubeck, Weber began at 
an early age to study music. Among his teachers 
was the German composer Michael Haydn 
(1737-1806), the brother of Franz Joseph Haydn 
(q.v.). At the age of thirteen Weber made his 
debut as a pianist and wrote his first opera. At 
eighteen he secured the position of operatic 
conductor at Breslau. Between 1806 and 1810 he 
was successively music director and private 
secretary for members of the German nobility. 
Later he traveled extensively, giving concerts. 
His musical compositions and engaging person- 
ality made him highly popular wherever he 
went. The compositions of this period include 
the operas Silvana (1810) and Abu Hassan (1811). 

Weber's first really important appointment 
came in 1813, when he was chosen conductor 
of the Prague opera. He revitalized that musical 
organization and established it on a sound 
basis. In 1816 he became director of the newly 
organized German opera company in Dresden, 
where Italian opera had long reigned supreme. 
In this post, which he retained until his death, 
Weber succeeded in establishing an institution 
for the promotion of German dramatic art. 

Weber's reputation as a composer rests chiefy 
upon three operas, Der Freischutz ("The Free- 
Shooter", 1821), Euryanthe (1823), and Oberon 


(1826). At its premier performance Der Frei- 
schutz won a wildly enthusiastic reception; few 
operatic works have received such instantane- 
ous acclaim. With this opera, based upon Ger- 
man national folklore and combining legendary 
and supernatural elements, Weber established 
the Romantic school of German opera. Eury- 
anthe , the only one of his operas without spo-. 
ken dialogue, was far less successful. Oberon , 
commissioned for the Covent Garden Theatre 
(q.v.) in London, had an English libretto; Weber 
learned English expressly for this commission. 
Although he was tubercular and in failing 
health, he went to London to direct the prod- 
uction of Oberon. He died there only a few 
weeks after the premiere of the opera, which 
was received with great enthusiasm. 

Weber developed a number of musical inno- 
vations, including the use of leitmotivs, the use 
of the recitative in place of spoken dialogue, 
and the achievement of effect through exagger- 
ated musical writing and through brilliant or- 
chestral coloring. His influence was particularly 
great upon the German composer Richard Wag- 
ner (q.v.), whose admiration for Weber was un- 
bounded. Weber wrote more than 250 musical 
compositions, which include, in addition to op- 
eras, two symphonies, fieder, ballads, part- 
songs, a number of piano and clarinet concer- 
tos, cantatas and masses, and solo piano music 
including the famous Aufforderung zum Tanz 
("Invitation to the Dance", 1819). 

See Music: History: The Romantic Era ; see also 
Romanticism: Music. 

WEBER, Max (1864-1920), German economist 
and social philosopher, born in Erfurt, and edu- 
cated at the universities of Heidelberg, Berlin, 
and Gottingen. A jurist in Berlin (1893), he sub- 
sequently held professorships in economics at 
the universities of Freiburg (1894), Heidelberg 
(1897), and Munich (1919). He was editor of the 
Archiv fur Sozialwissenschaft und Sozialpolitik, 
the German sociological journal, for some years. 
Challenged by the Marxist theory of economic 
determinism, Weber combined his interest in 
economics with sociology in an attempt to es- 
tablish, through historical study, that historical 
causation was not influenced merely by eco- 
nomic considerations; see Marx, Karl. In one of 
his best-known works. Die Protestantische Ethik 
und der Gerst des Kapitalismus (1904-05; Eng. 
trans.. The Protestant Ethic and the Spirit of 
Capitalism , 1930), he tried to prove that ethical 
and religious ideas were strong influences on 
the development of capitalism (q.v.). He ex- 
panded on this theme in Gesammelte Aufsatze 
zur Religionssoziologie (3 voL, 1920-21; Eng. 
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trans.. The Religions of the East Series , 1952-58). 
There he postulated that the prevailing religious 
and philosophical ideas in the Eastern world 
prevented the development of capitalism in an- 
cient societies, despite the presence of favor- 
able economic factors. Overall, he tried to show 
that world history can be treated systematically 
and attempted to account for the unique devel- 
opment of Western civilization. 

WEBER, Max (1881-1961), American painter, 
born In BiaJystok, Russia (now in Poland), and 
educated at Pratt institute, Brooklyn, N.V. He 
was brought to the United States by his parents 
in 1891. In 1905 he went to Paris, where he stud- 
ied with the French artists Henri Laurens 
(1885-1954) and Henri Matisse (q.v.). He re- 
turned to the U.S. in 1909. His early paintings 
received little praise from American critics, but 
with the growing acceptance of modern art, his 
work won increasing favor. 

Weber's style varied widely over the years. His 
early work derived predominantly from fauvism 
and cubism (qq.v.). In the 1920's and 1930's his 
paintings became more representational. His 
later style tended to be abstract and expression- 
ist (see Expressionism), with stress on brilliant 
color, intricately organized linear design, and 
violent distortions charged with emotion. It is 
rich in poetic and mystic feeling, particularly in 
the paintings from Jewish life for which he is 
best known. 

Weber won distinction also as a writer on the 
theory and history of art. His principal writings 
are Cubist Poems (1914), Essays on Art (1916), 
and Primitives (1927). 

WEBERN, Anton von (1883-1945), Austrian 
composer and conductor, born in Vienna, and 
educated at the University of Vienna. He was a 
pupil and early disciple of the Austrian com- 
poser Arnold Schonberg (q.v.) and adopted his 
methods and theories, especially the use of the 
twelve-tone system (q.v.). During his profes- 
sional career Webern conducted opera and the- 
ater orchestras in various cities of Germany and 
in Prague, taught composition at the musical 
academy founded by Schonberg in Vienna, and 
introduced the works of contemporary musical 
innovators. His compositions are characterized 
by extreme condensation, brevity, great clarity 
and delicacy, and fragmentary melodic units; 
their appeal is chiefly intellectual. Webern's 
works include a Passacagiia (1908) and Six 
Pieces (1909) for orchestra; a set of Geistliche 
Lieder ("Sacred Songs", 1924) for soprano and 
instrumental quintet; various chamber-music 
works, among them a Symphony for Chamber 
Orchestra (1928); and choral works. 
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WEBSTER, Daniel (1782-1852), American 
statesman and orator, born in Salisbury (now 
Franklin), N.H., and educated at Dartmouth Col- 
lege. Webster studied law in Salisbury and Bos- 
ton and was admitted to the bar in 1805. Two 
years later he established a law practice in Ports- 
mouth, N.H. There he became active in politics 
and joined the Federalist Party (q.v.). Like many 
New Englanders, Webster resented the predomi- 
nance of Virginians in the national government 
and opposed the War of 1812 (q.v.). From 1813 
to 1817 he served as a member of the United 
States House of Representatives and eloquently 
defended Federalist principles. 

In 1816 Webster moved to Boston and the fol- 
lowing year he returned to the practice of law. 
Between 1817 and 1823 he won several famous 
Constitutional cases before the Supreme Court 
of the United States (q.v.), notably the Dart- 
mouth College case (1819), which established 
the precedent that no legislature has the right to 
impair the obligations imposed by a contract, 
and McCulloch vs. Maryland (1819), which de- 
nied the right of the States to tax an institution 
established by the Federal government. Thereaf- 
ter Webster was generally regarded as one of the 
leading lawyers of the country. 

An Eloquent Speaker. Webster's eloquence as 
a speaker at public gatherings and in court es- 
tablished him as a great orator. Two of his best- 
known orations are the Plymouth speech (1820), 
commemorating the bicentennial of the landing 
of the Pilgrims, and the Bunker Hill speech 
(1825), marking the fiftieth anniversary of the fa- 
mous American Revolution battle. 

Webster was elected to the U.S. House of 
Representatives from Boston in 1822 and to the 
United States Senate from Massachusetts in 
1827. He had opposed legislation for a protec- 
tive tariff in 1816 and did so again in 1824. Un- 
der the influence of expanding New England in- 
dustrial interests, however, Webster abandoned 
his free-trade position. He supported the tariff 
of 1828 (see Tariffs, United States) and became 
a protector of Northern industrial interests on 
other issues as well. 

In 1830 his eminence as an orator reached its 
culmination in his reply to the speech of Robert 
Young Hayne (q.v.). Senator from South Caro- 
lina, on the nature of the Union and the States' 
right of nullification (q.v.). Webster successfully 
combated the theory of nullification and ably 
vindicated the nationalist view of the Union. In 
the controversy over the renewal of the charter 
of the United States Bank, Webster advocated 
renewal and opposed the financial policy of 
President Andrew Jackson (q.v.) in general (see 
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Banks and Banking). Many of the principles of 
sound finance developed by his speeches at this 
time were later incorporated in the Federal Re- 
serve System (q.v.). 

A Political Leader. The Whig Party (q.v.) 
began in 1834. Webster became one of its lead- 
ers, and in 1836 he received the electoral vote of 
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Massachusetts for President. In 1841 Webster 
was appointed secretary of state by President 
William Henry Harrison, a position he retained 
under President John Tyler (qq.v.). In that ca- 
pacity he negotiated the Webster-Ashburton 
Treaty (1842), which settled the dispute with 
Great Britain over the boundary between the 
U.S. and Canada; see Northeast Boundary Dis- 
pute. He resigned from the cabinet in 1843. 

In 1845 Webster reentered the Senate. He op- 
posed the annexation of Texas and the war with 
Mexico. Although Webster was personally op- 
posed to slavery (q.v.), he believed first and 
foremost in the preservation of the Union. His 
last years in the Senate were devoted to efforts 
to maintain peace between the North and South 
by means of compromise. His last great speech 
was delivered on March 7, 1850, in support of 
the Compromise Measures of 1850 (q.v.). The 
speech aroused indignation in the North be- 
cause of its concessions to slavery. 


In 1850-52 W'ebster was secretary of state in 
the cabinet of President Millard Fillmore (q.v.). 
The orator died at his home in Marshfield, 
Mass., on Oct. 24, 1852. 

WEBSTER, John (1580?-1625?), English play- 
wright. Virtually nothing is known about his life, 
until shortly after 1600 when he found employ- 
ment as one of a group of dramatists writing 
plays for the London theater manager Philip 
Henslowe (d. 1616). The group included many 
gifted Elizabethan playwrights, among them 
Thomas Dekker, Michael Drayton, John Mar- 
ston, and John Heywood (qq.v.), with each of 
whom Webster collaborated occasionally. Web- 
ster's genius as a writer was first fully revealed in 
his great tragedies The White Devil, produced 
in 1612, and The Duchess of Mai fi, staged about 
1614. Both plays depict a world of extravagant 
passions, dark intrigue, and fratricidal violence. 
Despite their melodramatic themes, Webster's 
plays are redeemed by his soaring poetic dia- 
logue and his grasp of human psychology. See 
English Literature: The Renaissance: Shake- 
speare. 

WEBSTER, Noah (1758-1843), American lexi- 
cographer, born in West Hartford, Conn., and 
educated at Yale College (now Yale University). 
He served in the American Revolution, studied 
law, and in 1781 was admitted to the bar in 
Hartford, Conn. As a law student and after pass- 
ing his bar examination he taught school. In 
1783 he published a spelling book, known later 
as Webster's Elementary Spelling Book or The 
Blue-Backed Speller, the first part of his A Gram- 
matical Institute of the English Language . The 
second part of the Institute, a grammar, was 
published in 1784, and the third part, a reader, 
in 1785. One purpose served by the Institute 
was to differentiate American English from Brit- 
ish spelling, grammar, and pronunciation. A 
century later it was estimated that more than 
60,000,000 copies of the speller had been sold; 
in revised form it is still in print. 

A dedicated member of the Federalist Party 
(q.v.), Webster issued a pamphlet. Sketches of 
American Policy, in 1785; in this he recom- 
mended adoption of the proposed United 
States Constitution. Webster was also a leading 
proponent of copyright laws and influential in 
securing passage of the first copyright legisla- 
tion by the United States Congress in 1790. Set- 
tling briefly in New York City in 1793, he 
founded a daily newspaper, The Minerva (later 
The Commercial Advertiser), and a semiweekly, 
The Herald (later The Spectator), both in sup- 
port of the Federalist Party. By 1803 he had set- 
tled in New Haven, Conn., and left journalism. 
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During this period he wrote A Brief History of 
Epidemic and Pestilential Diseases (2 vo!., 1799), 
song the standard work on the subject; several 
works on politics, economics, and physical sci- 
ence; and his first small lexicographical work, /A 
Compendious Dictionary? of the English Lan- 
guage ( 1806 ). 

From 1812 to 1822 Webster lived in Amherst, 
Mass., where he helped to found Amherst Col- 
lege (q.v.). In 1825, having devoted more than 
twenty years to the study of the English lan- 
guage and having traveled in both England and 
France, Webster returned to New Haven to 
complete his American Dictionary of the English 
Language . The first edition of this monumental 
work was published in two volumes in 1828. It 
contained 12,000 more words and about 40,000 
more definitions than any earlier dictionary of 
the English language. 

Evaluation of Webster. Webster's importance 
does not rest only upon the size of his work. He 
was also the first to emphasize American rather 
than British usage and the first to list senses in 
the chronological order in which they made 
their appearance in the language. His etymolog- 
ies were not wholly accurate by modern 
standards, but his precise definitions are models 
of lexical style. Also, by the inclusion of thou- 
sands of technical and scientific terms, Webster 
laid the groundwork for the modern compre- 
hensive, rather than purely literary, dictionary. 

An enlarged edition of Webster's dictionary 
was issued in 1840; it has appeared in several 
later revisions. Webster's Third New Interna- 
tional Dictionary (1966) and an abridgement, 
Webster's Seventh New Collegiate Dictionary 
(1967), are the latest of these revisions. 

See Dictionary. 

WEBSTER-ASHBURTON TREATY. See North 
east Boundary Dispute. 

WEBSTER GROVES, city of Missouri, in Saint 
Louis Co., adjoining the city of Saint Louis, of 
which it is a residential suburb. It is the site of 
Webster College (Roman Catholic), established 
in 1915, an affiliate of Saint Louis University; the 
German Evangelical Missouri College, a theo- 
logical seminary established in 1850; and the 
Eden Theological Seminary (Protestant). Web- 
ster Groves was incorporated in 1896 and char- 
tered as a city in 1914. Pop. (1960) 28,990; (1970) 
26,995. 

WEBWORM, common name applied to the 
caterpillar larvae of various widely distributed, 
lepidopterous moths ( see Lepidoptera), for their 
habit of spinning large communal webs. The fall 
webworm, Hyphantria cunea, belongs to the 
family Arctiidae and reaches a length of % in. 


This species spins a common web, enclosing 
several leaves or whole branches of trees; after 
devouring the leaves or parts of the branches, 
they move to another tree. The fall webworm is 
usually dark green in color and is covered with 
rough, long hairs. The garden webworm, Loxo- 
stege similalis, belonging to the family Pyrali- 
didae, feeds on garden vegetables by drawing 
the leaves into its web. It is yellow, spotted with 
black, and averages 1 in. in length. The family 
Pyralididae also includes the grass webworm, 
Crambus caliginosellus, which spins a web 
around the stalks and roots of various grasses. It 
is dark brown above and lighter below, and 
feeds only at night. During the day, grass web- 
worms retire to a tube of cut grass and silk 
below the surface of the ground. Methods of 
protecting crops against webworms include the 
burning of webs and plowing early in the fall. 

See also Caterpillar; Larva; Moth. 

WEDDELL SEA, arm of the South Atlantic 
Ocean, situated s. of the Falkland Islands, and 
forming an indentation in Antarctica between 
Palmer Peninsula and Coats Land. It was discov- 
ered by the British navigator James Weddell 
(1787-1834) in 1823. 

WEDDING ANNIVERSARY, annual anniver- 
sary of a marriage, associated in more important 
instances with specific valuable materials or 
gems. The custom of so naming numerical an- 
niversaries most likely originated from the an- 
cient tradition of giving prescribed gifts for 
good luck. Although anniversary gifts to married 
couples now rarely follow the traditional list of 
substances, terms such as "silver" (twenty-fifth), 
"golden" (fiftieth), and "diamond" (sixtieth or 
seventy-fifth), anniversary are still universally 
used. 

See the following list for the most frequently 
observed anniversaries and their designations; 
Anniversary Gift or Designation 


First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

Ninth 

Tenth 

Twentieth 

Twenty-fifth 

Fiftieth 


Paper or plastics 
Cotton 

Leather or leatherlike synthetics 
Silk or silklike synthetics or linen 
Wood or home decorative 
accessories 


Iron 

Wool, copper, or brass 
Bronze or electrical appliances 
Pottery, china, glass or crystal 
Tin or aluminum 


China or occasional furniture 
Silver 
Gold 


WEDEKIND, Frank (1864-1918), German play- 
wright, born in Hannover, and educated at the 
universities of Munich and Zurich. He came 
under the influence of the German playwright 
Gerhart Hauptmann (q.v.) for a short while in 
the late 1880's. Later he rejected Hauptmann's 
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naturalism in favor of the styles developed by 
the Swedish dramatist August Strindberg (q.v.) 
and the German poet Georg Buchner (1813-37). 
Wedekind led a wandering Bohemian life in 
Munich, Zurich, London, and Paris, working at 
various jobs. In the 1890's, lack of money forced 
him to sing his own ballads in cabarets and act 
on the stage. Finally he joined the staff of the 
satirical magazine Simplicissimus. After his mar- 
riage to an actress in 1908, he settled in Munich. 
Both Wedekind and his wife often took roles in 
his plays. 

Wedekind's first plays, Die Junge Welt ("The 
Young World", 1890) and Fruh lings Erwachen 
("Spring's Awakening", 1891) depict frankly the 
sexual maturing of adolescents in a world of un- 
sympathetic adults. These works and Der Erd- 
geist ("The Earth Spirit", 1895) established his 
reputation but were financially unsuccessful. In 
other plays, notably Die Buchse der Pandora 
("Pandora's Box", 1904), he portrayed the de- 
praved conduct which arises, in his viev., from 
society's attempt to suppress the sex drive. His 
works were often censored because of their at- 
tacks on middle-class morality; many of them 
reached a wide audience only after World War 
I, when German censorship was relaxed. 

Wedekind's experiments with unusual 
themes and stage effects make him an impor- 
tant forerunner of expressionism (q.v.) in Ger- 
many. His other works include short stories, es- 
says, and poems. 

WEDGWOOD, Josiah (1730-95), British pot- 
ter, born in Burslem (now part of Stoke-on- 
Trent), England. At the age of nine, after the 
death of his father, he left school to work in the 
ceramic works owned by his family in Burslem. 
He was apprenticed in 1744 to his older brother, 
also a potter, and in 1753 he became junior part- 
ner in a pottery works at Fenton, Staffordshire. 
In 1759 he returned to Burslem and set up his 
own pottery works. There he produced a highly 
durable cream-colored earthenware that so 
pleased the British queen Charlotte Sophia 
(1744-1818), wife of King George III (q.v.), that 
in 1762 she appointed him royal supplier of din- 
nerware. From the public sale of the so-called 
queen's ware, which he patented in 1763, he 
was able, in 1768, to build near Stoke-on-Trent a 
village, which he named Etruria, and a second 
factory equipped with tools and ovens of his 
own design. At first only ornamental pottery 
was made in Etruria, but by 1773 Wedgwood 
had concentrated all his production facilities 
there. 

During his long career Wedgwood raised Eng- 
lish pottery making to a fine art. He developed 


Wedgwood vase of jasper ware. The classical design by 
John Flaxman is rendered in a bas-relief of white on a 
blue background. Metropolitan Museum of Art 

six revolutionary ceramic materials, notably jas- 
per ware and basalt. Wedgwood's basalt, a hard, 
black, stonelike material known also as Egyptian 
ware, was used in the manufacture of vases, 
candlesticks, and realistic busts of historical fig- 
ures. Jasper ware, his most successful innova- 
tion, was a durable unglazed porcelain. The 
most characteristic types of Wedgwood jasper 
ware were finely detailed cameos depicting 
white Grecian figures embossed on a blue back- 
ground. His fifty jasper-ware reproductions of 
the Portland Vase, a famous artifact of Roman 
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antiquity, are considered supreme examples of 
the potter's art. Many of the finest designs were 
the work of the British artist John Flaxman (q.v.). 

After Wedgwood's death in 1795, his de- 
scendants carried on the business. The factory 
was moved to Barfasion, near Stoke-on-Trent, in 
1940. Many of his wares and designs are still in 
production. Wedgwood was the grandfather of 
the British naturalist Charles Darwin ( see under 
Darwin ). 

See Ceramics; Pottery. 

WEDNESDAY, fourth day of the week, named 
to honor Odin (q.v.), or Woden, chief god in 
Norse mythology. In Sweden and Denmark, the 
day is Onsdag, from its Norse original. The Ro- 
mans honored their god Mercury by naming the 
fourth day for him, in Latin, dies Mercurii. 
Countries with languages of Latin origin retain 
the root: French, mercredi; Spanish, miercoles ; 
and Italian, mercoledi. The Germans call the day 
Mittwoch or midweek. In Hebrew it is the 
equivalent of fourth day. See also Ash Wednes- 
day. 

WEED, Thurlow (1797-1882), American jour- 
nalist and political leader, born in Greene 
County, N.Y. As publisher of the influential Al- 
bany Evening Journal from 1830 to 1863, he 
wielded great political power nationally, nota- 
bly in support of the successful Presidential can- 
didacies of William Henry Harrison in 1840 and 
Zachary Taylor (qq.v.) in 1848. After being 
elected to the State assembly of New York, he 
became a leader of the Whig and of the later 
Republican Party. Weed contributed also to the 
political advancement of the American states- 
man William Henry Seward (q.v.), securing the 
latter's election as governor of New York in 1838 
and as United States Senator in 1849. Together 
with Seward and the American journalist and 
political leader Horace Greeley (q.v.), Weed ef- 
fectively dominated New York politics. He sup- 
ported President Abraham Lincoln (q.v.) and the 
Union side in the Civil War. 

WEEDS, undesirable plants growing wild, usu- 
ally in cultivated ground. No systematic classifi- 
cation of weeds is possible; a plant may be con- 
sidered desirable under one set of circum- 
stances, and be a rank pest under another; for 
example, the white clover is often intentionally 
cultivated in a lawn, but in a strawberry patch it 
is out of place. Weeds compete with crop plants 
for moisture, minerals, and sunlight, thereby re- 
ducing the size of the crop. They also may shel- 
ter crop diseases and insect pests, and increase 
the labor required in cultivation. 

Methods for the control of weeds depend for 
their effectiveness on the life history of the par- 


ticular species. Annual weeds, such as goose- 
foot, shepherds' purse, and chickweed, are most 
easily controlled by cutting off the tops of the 
plants before their seeds develop; by cultiva- 
tion, such as hoeing, raking, or forking, early in 
the season to destroy the young plants; or by 
pulling up the weeds by hand. Biennial weeds, 
such as burdock and wild carrot, can be con- 
trolled by the same methods as the annual spe- 
cies; perennial weeds, however, especially 
those which propagate by roots and rootstocks 
as well as by seed, must have the root destroyed 
for effective control. Repeated tillage is effec- 
tive in eradicating perennial weeds, especially 
when it is combined with the planting of a com- 
petitive crop, such as clover alfalfa, soybeans, or 
cowpeas to crowd out weed plants. Other 
methods of weed control include mowing; 
burning; preventing emergence with a mulch of 
hay, straw, or paper; biological control, involv- 
ing the use of insects that feed on specific 
weeds; and the use of chemical herbicides. 

Herbicides include nonselective soil steriliz- 
ers, with temporary or permanent action. Tem- 
porary sterilizers kill all root tissues and then 
evaporate, leaving the soil ready for cultivation 
after several weeks. Permanent sterilizers, such 
as borax, are used for establishing firebreaks. 
Contact herbicides, which are applied on the 
top growths, may have a selective action, affect- 
ing only weeds and grasses (q.v.). A recently de- 
veloped herbicide, calcium cyanamide, when 
applied to the soil, not only destroys weeds but 
also acts as a fertilizer. After killing the weed, 
this substance undergoes a chemical change 
and thereafter supplies lime and nitrogen dur- 
ing the planting season. Thus grass planted after 
the chemical change has occurred grows in 
well-fertilized soil, without interference from 
weeds. 

WEEHAWKEN, township of New Jersey, in 
Hudson Co., on the Hudson R., adjoining Ho- 
boken and immediately n.e. of Jersey City. Trans- 
portation facilities include several railroads, and 
the extensive water front is lined with wharves 
accommodating the largest ocean-going vessels. 
Weehawken is an important coal depot, and a 
manufacturing center, with numerous varied in- 
dustrial establishments. The township lies along 
the s. end of the Palisades (q.v,). At a point in 
Weehawken just below the summit of the Pali- 
sades, is the ledge which was the site of the fa- 
mous duel between the rival statesmen, Alexan- 
der Hamilton and Aaron Burr (qq.v.), on July 11, 
1804, in which Hamilton was fatally wounded. 
Weehawken was incorporated in 1859. Pop. 
(1960) 13,504; (1970) 13,383. 
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WEEK (fr. Lat. vie is, ''change"), period of seven 
days now in universal use as a division of time. 
It is of Hebrew or Chaldean origin and is men- 
tioned as a unit of time in the Bible (Gen. 
29:27). The division of the lunar month into 
seven-day periods probably began as a celebra- 
tion of the creation of the world in six days with 
the seventh day for rest. The Roman week was 
an eight-day period until 313 a.d., when official 
recognition of the Christian religion made it 
necessary to celebrate the Sabbath every sev- 
enth day. The modern names for the days of the 
week, Sunday (Sol), Monday (Moon), Tuesday 
(Tui, the Saxon Mars), Wednesday (Woden, or 
Mercury), Thursday (Thor, or Jupiter), Friday 
(Frygga, or Venus), and Saturday (Saturn), come 
from Roman or Norse designations for the plan- 
ets. See Calendar. 

WEEKS, FEAST OF- See Shabuoth. 

WEEMS, Mason Locke (1759-1825), American 
preacher and writer, born in Anne Arundel 
County, Md. After studying for the ministry in 
England, where in 1784 he was ordained in the 
Anglican Church, he returned to Maryland to 
preach. He was an itinerant salesman for the 
American publisher and bookseller Mathew 
Carey (1760-1839) after 1792, selling chiefly reli- 
gious and moralizing tracts, some of which he 
wrote himself. Parson Weems, as he was popu- 
larly called, is remembered chiefly for his fic- 
tionalized biography The Life and Memorable 
Actions of Ceorge Washington (about 1800); 
the fifth edition (1806) contains the well-known 
story, probably apocryphal, of the cherry tree. 
The public was greatly influenced by his writ- 
ings and bought them in vast numbers. His 
other works include Benjamin Franklin (1815) 
and William Penn (1822), as well as such moral 
tracts as God's Revenge Against Gambling 
(1816) and The Drunkard's Looking Glass (1818). 
WEEVIL, common name for any of numerous 
coleopterous beetles of the division Rhyn- 
chophora, belonging mainly to the families Cur- 
culionidae and Scolytidae. The adult weevil is 
usually dull in color and is herbivorous; it is 
characterized by a prolongation of the anterior 
part of the head into a rostrum, or proboscis; 
the apex of the rostrum contains the biting 
mouthparts, and two clubbed antennae are at- 
tached in depressions at each side. The oval 
body is covered with a rough, hard integument, 
and a single median suture traverses the lower 
part of the head. Weevils exhibit complete met- 
amorphosis; the larvae (see Larva) are white, 
semicircular, fleshy grubs with vestigial legs, 
strong jaws, and rudimentary eyes; they feed 
entirely on plant life, causing much damage to 


crops. The adults usually hibernate during most 
of the winter. 

Classification. The family Curculionidae con- 
sists of the true weevils, and contains some 
40,000 species native to temperate and subtropi- 
cal North America and Eurasia. Most weevils of 
this family are grouped under the subfamily 
Curculioninae, of which Curcuiio is the charac- 
teristic genus. The genus Curcuiio , which con- 
tains the nut and acorn weevils, has species 
characterized by a bulky body and a long, slen- 
der beak. In the female, the beak is usually lon- 
ger than the entire body; it is used for drilling 
holes in nuts or acorns, and for placing the eggs 
in the kernels. Squirrels often open acorns in 
search of the larvae. When the nuts fail to the 
ground during the autumn, the larvae burrow 
underground and pupate the following July. The 
adults average .3 in. from the front margin of the 
head to the tip of the abdomen. Other weevils 
of the family Curculionidae include the fruit 
weevils, which are % in. in length, and spend 
much of the adult and larval stage within vari- 
ous fruits. See also Boll Weevil. 

The grain weevils are included in another 
subdivision, Calendrinae, of the family Curculi- 
onidae. The granary weevil, Sitophilus granarius, 
is chestnut brown or black and averages about 
.13 in. in length. The females produce numerous 
eggs six times during the year, and deposit them 
inside the grain kernels. The similar rice weevil, 
5. oryza, is native to India and infests rice and 
other grains throughout the world. It is a com- 
mon pantry pest, found frequently in crackers, 
packaged creals, or other dried foods. The al- 
falfa weevil, Hypera postica, native to Europe, 
causes extensive damage to the leaves of the al- 
falfa crop. Brought to Utah in the early 1900's, it 
spread later into all the Rocky Mountain States 
and recently into California and Washington. 

The family Scolytidae contains the bark, or 
engraver, beetles, which create numerous tun- 
nels by burrowing between the bark and wood 
of trees. The principal genus, Scolytus , has a 
shiny, black thorax, dark-red elytra, and light- 
brown legs; it averages .12 in. in length. During 
the breeding season, the female tunnels into the 
bark or sapwood of various trees, digs several 
small pockets along the sides of the tunnel, and 
deposits a single egg in each pocket. Each larva 
tunnels at right angles to the main burrow, pu- 
pating at the end of its burrow. Adults emerging 
from the pupae bore straight out, producing nu- 
merous small wormholes in the bark. Typical 
species are the fruit-tree bark beetle, 5. rugulo- 
sus; elm-tree fruit beetle, 5. multistriatus ; and 
hickory-tree beetle, 5. spinosus. 
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various other insects, not included in the di- 
vision Rhv nchophora, are commonly known as 
weevils. The pea weevil, Mylabris pisorum, lays 
numerous eggs once a year on the pod of young 
peas, the larvae boring into the seed to pupate. 
The bean weevil, AT obtectus , lays eggs on or 
within the bean pod, in which the larvae pu- 
pate. The flour beetles, notably those in the 
genus Tnboium of the family Tenebrionidae, are 
commonly found in nneal, grain, and vegetables. 
Control. Weevils cause millions of dollars 
worth of damage every/ year. Common methods 
of control consist of burning infested fruits, 
nuts, or stems; plowing up the ground in which 
the insects pupate; and spraying crops with in- 
secticides such as DDT (q.v.). 

See also Beetle; Entomology, Economic. 
WEIDENREICH, Franz (1873-194 8), German 
anatomist and physical anthropologist, born in 
Edenkoben, Germany. He received a medical 
degree from the University of Strasbourg (1899) 
and subsequently was professor of anatomy at 
the universities of Strasbourg (1904-18) and 
Heidelberg (1921-24), professor of anthropology 
at the University of Frankfurt (1928-35), and 
visiting professor at the University of Chicago 
(1934). At Strasbourg he published many papers 
on the blood and blood formation, but gradu- 
ally he became more engrossed in the study of 
skeletal anatomy, especially of early human re- 
mains. 

Wesdenreich commenced his study, recon- 
struction, and description of Sinanthropus peki - 
nens/s, or Peking man (see Man, Ancient), dur- 
ing his years (1935-42) as professor of anatomy 
at Peking Union Medical College in China. He 
continued this work during his later association 
with the American Museum of Natural History 
in New York City. In 1943 he published a mono- 
graph, The Skull of Sinanthropus pekinensis, 
that has gained enduring significance because 
the Sinanthropus fossils had vanished during 
the Japanese invasion of Peking. His last years 
were spent in analysis of newly discovered fossil 
remains, notably Pithecanthropus erectus, or 
Java man, and of Solo man, a Javanese fossil of 
later origin. Anthropologists consider his Apes, 
Giants and Man (1946), a collection of his lec- 
tures, a major contribution to the knowledge of 
human evolution (q.v.). 

WE1FANG, city of the People's Republic of 
China, in Shantung Province, on the Tsinan- 
Tsingtao railroad on the Shantung plain, 30 
miles n.w. of Tsingtao. In an area growing 
wheat, peanuts, tobacco, and cotton, it is a cen- 
ter for agricultural trade and for the coal mines 
at Fangtze (Fang-tzu), 8 miles s.e. of the adminis- 


trative center of the municipality. Cotton and 
silk weaving, tobacco processing, flour milling, 
and the manufacture of handicrafts (embroider- 
ies and silver and wood carvings) and matches 
are the chief industries in the city, which was 
opened to foreign trade in 1906. It was called 
Weihsien until 1949; the name is also spelled 
Wei-fang. Pop. (1970 est.) 260,000. 

WEIGHING, determination of the gravita- 
tional force exerted on an object; see Gravita- 
tion. The purpose of weighing is generally to 
determine the mass (amount of matter) of the 
object by using either a comparative method, as 
with a chemical-laboratory balance, or by meas- 
uring the gravitational force directly by means 
of a spring scale, such as the familiar bathroom 
scale; see Mass; Spring. The deflection of a 
spring scale is proportional to the mass, but de- 
pends also on the local gravitational attraction, 
and therefore, a spring scale would record dif- 
ferent weights for the same mass at locations 
with a different gravitational attraction. This 
problem is avoided by using the so-called beam 
scale such as that employed in the chemical- 
laboratory balance. In this, two pans are sus- 
pended from a cross beam which rests on a ful- 
crum, and a pointer is used to indicate balance 
when equal masses are in both pans. Because 
both masses are subject to the same gravita- 
tional attraction, weighing is performed by 
comparison and is independent of the specific 
magnitude of the local gravitational attraction. 

A chemical-laboratory balance uses equal 
arms and therefore requires weights that are at 
least as heavy as the heaviest object to be 
weighed. For heavy loads, this can be avoided, 
by unequal lever-arm arrangements and corre- 
spondingly smaller weights. Specially designed 
multiple unequal-arm arrangements are utilized 
in heavy-duty platform scales and in so-called 
weigh bridges for trucks and railroad cars. In 
these, weighing is usually achieved by using 
fixed weights and also by sliding a weight along 
a beam until balance is reached. An alternative 
technique employed primarily in small commer- 
cial scales, is the use of a fixed-pendulum coun- 
terweight that swings outward from the vertical 
as the load is increased, and moves a pointer on 
a dial to a precalibrated indicating position. The 
simplest example of such a pendulum-type 
scale is the pocket letter balance. 

See also Weights and Measures. F.La. 

WEIGHT CONTROL, means of regulating 
weight through diet and exercise. See Obesity. 
WEIGHTLESSNESS, See Space Medicine. 
WEIGHT LIFTING, athletic sport based on the 
lifting of a series of progressively heavier metal 
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weights. Participants engage in the sport com- 
petitively, for recreational purposes, or as a form 
of muscle building. As a competitive sport 
weight lifting is popular internationally, notably 
in the United States, the Soviet Union, East Ger- 
many, West Germany, Rumania, Poland, Fin- 
land, and Cuba. The sport is highly organized 
with 109 nations being affiliated with the Inter- 
national Weightlifting Federation. In the U.S. it 
is contested under rules established by the Ama- 
teur Athletic Union; it is also on the program of 
the Olympic Games (q.v.). 

Equipment. The chief item of equipment used 
in weight lifting is the barbell, a steel rod to 
which plates or disks of different weights, usu- 
ally made of iron, may be attached interchange- 
ably by means of clamps. 

Types of Lifts. Participants in weight-lifting 
contests are tested usually in three types of lifts, 
namely the press, the snatch, and the clean-and- 
jerk. The press has two distinct phases. In the 
first phase the contestant grasps the rod, or han- 
dle, of the barbell and raises it to the level of his 
shoulders; in the second phase, with minimum 
back bend, he raises the barbell overhead, ex- 
tending his arms fully. The lifter must keep his 
feet on the same plane throughout the lift and 
during the second phase he must hold both legs 
perfectly straight. 

In executing the snatch the contestant grasps 
the barbell and in one continuous motion lifts it 
to a position of arms' length overhead; both legs 
may be flexed or moved at any time during this 
lift, but must be returned to the same plane. 

The clean-and-jerk involves lifting the barbell 
to the shoulder level in one motion and above 
the head in another, separate motion. It differs 
from the press in that the legs may be flexed or 
the feet may be moved to facilitate the lift; most 
competitors gain power for the final, upward 
thrust by bending and then suddenly straighten- 
ing the knees, then lowering the body under the 
barbell. 

Competition. Weight lifters compete in nine 
classes, which are based on body weight. These 
classes, together with the maximum body 
weight in pounds allowed in each class, are fly- 
weight (114%), bantamweight (123%), feather- 
weight (132%), lightweight (148 3 / 4 ), middle- 
weight {T 65 ‘/i ) , light-heavyweight (181 3 / 4 ), 
middle-heavyweight (198%), heavyweight 
(242%), and super-heavyweight (over 242%). 

In Olympic arid other championship compe- 
tition, contestants often lift from 90 to 150 lb. 
more than their body weight in the press and 
the snatch, and from 180 to 220 lb. more than 
their body weight in the clean-and-jerk. The 


contestant lifting the greatest aggregate weight 
in the three events wins the competition. In 
1970 the world's records for super-heavyweights 
were 481 % lb. for the press, 388 lb. for the 
snatch, 501% lb. for the clean-and-jerk, and 
1339% lb. for the total of all three lifts. In 1970 
the press was eliminated in world and Olympic 
events. Contests comprising one-handed as well 
as two-handed lifts were recognized in interna- 
tional competition until 1956. Power-lifting 
competition, consisting of the bench press, 
squat, and dead lift, was introduced in the U.S. 
in 1965, but is not recognized internationally. 
WEIGHTS AND MEASURES, measurements 
of length, capacity, and weight, using standard 
units. The principal early standards of length 
were the palm or hand breadth, the foot, and 
the cubit, which is the length from elbow to tip 
of middle finger. Such standards were both 
changeable and perishable, and only within 
modern times have definite unchanging stan- 
dards of measurement been adopted. 

In the United States and Great Britain, the ev- 
eryday units of linear measurement have been 
the inch, foot, yard, and mile. Until recently, in 
Great Britain the English units of length were 
defined in terms of the imperial standard yard, 
which was the distance between two lines on a 
bronze bar made in 1845 to replace an earlier 
yard bar which had been destroyed by fire in 
1839. Because the imperial standard yard bar has 
been shrinking at the rate of 1.5 millionths of an 
inch per year, the U.S. adopted a copy of the 
international prototype meter as the national 
standard of length in 1889. From that time until 
I960, all U.S. measurements of length were de- 
rived from a standard meter (meter prototype 
number 27). In I960, the meter was redefined in 
terms of wavelengths of light. Today, most linear 
measurements are based on this standard. 

English units of weight (ounces, pounds, and 
tons) are now also derived from the metric stan- 
dard of mass, which is the international proto- 
type kilogram. This is a solid cylinder of plati- 
num-iridium alloy maintained at constant 
temperature at Sevres near Paris. A copy, as 
exact as possible, of this standard kilogram is 
maintained by the National Bureau of Standards 
(q.v.) in Washington, D.C., and all units of 
weight in the U.S. are derived from it. 

Most countries have converted or are in the 
process of converting their local systems of 
weights and measures to the metric system. See 
tables on following pages. Some old terms, 
however, may continue in use in remote areas. 
See also Decimal System; International System 
of Units; Metric System. 
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ENGLISH SYSTEM OF WEIGHTS 
AND MEASURES 


Linear Measure (Length) 

1000 mils » 1 inch (in ) 

12 inches * i foot (ft ) 

3 feet - 1 yard (yd ) 
5v 2 yards * 1 rod (rd ) 

40 rods = 1 furlong (fur ) 
8 furlongs - 1 miie <mi ) 
5280 feet « 1 mile 
3 miles * 1 league (I.) 


Square Measure (Area) 

144 square inches 
(sq. ip ) =1 square foot 

(sq, ft ) 

9 square feet - 1 square yard 
(sq yd) 

30 Vi square yards * 1 square rod 
(sq rd ) 

160 square rods = 1 acre 

640 acres = 1 square mile 
(sq ml) 


Cubic Measure (Volume) 

1 728 cubic inches 

(ciu in ) *» 1 cubic foot (cu ft.) 

27 cubic feet = 1 cubic yard 
<cu. yd.) 

231 cubic inches * 1 US gallon (gal.) 

277,27 cubic 

inches *= 1 British imperial 

gallon (t.gal.) 

2150.42 cubic 

inches * 1 U.S. bushel (bu ) 
2219,36 cubic 

inches * 1 British imperial 

bushel (i bu.) 


Liquid Measure (Capacity) 

4 fluid ounces 

(ft oz.) *= 1 gill (gi.) 

4 gilts «■ 1 pint (pt ) 

2 pints « 1 quart (qt) 
4 quarts * 1 gallon 


Dry Measure (Capacity) 

2 pints « 1 quart 
8 quarts - 1 peck (pk ) 
4 pecks * 1 bushel 


Weight (Avoirdupois) 

27 3438 grams * 1 dram (dr.) 

16 drams *= 1 ounce (oz.) 

16 ounces * 1 pound (lb.) 

14 pounds *» 1 stone 
100 pounds » 1 hundredweight 
(cwt.) 

8 stones » 1 long hundred- 
weight (l.cwt} 
2000 pounds * 1 short ton (S.T.) 
2240 pounds - 1 long ton (L.T.), 
or 20 l.cwt. 


Weight (Troy) 

24 grains — 1 pennyweight 
(dwt.) 

20 pennyweights - 1 ounce (oz.t.) 
12 ounces ** 1 pound (lb t.) 


Weight (Apothecaries’) 

20 grams >■» 1 scruple (s,ap.) 
3 scruples ■* 1 dram (dr.ap.) 

8 drams ■» i ounce (oz.ap.) 
12 ounces « 1 pound (ib.ap.) 


Surveyors* Measure 

7.92 inches - 1 fink (If.) 
100 links — 1 chain (ch.) 

66 feet • 1 chain 
80 chains ** 1 mile 


Mariners* Measure 

6 feet *> 1 fathom (fath ) 
1 20 fathoms * 1 cable’s length 
(U.S. Navy) 
1852 meters = 1 nautical mite 
1 nautical mile 

per hour = 1 knot (k ) 


Wood Measure 

144 cubic inches 

(1'xi'xl") *» 1 board foot 

(f.b m.) 

1 6 cubic feet 

(4' x 4' x 1 ") =1 cord foot (cd . ft. ) 
8 cord feet « 1 cord (cd.) 


Paper Measure 

25 sheets 1 quire <qr.) 

20 quires * 1 standard ream 
(rm.) 

516 sheets ** 1 printers’ ream 
2 reams - 1 bundle (bdl ) 

4 bundles =* 1 case (c ) 


Printers’ Measure (Typography) 

0.013837 inches « 1 point 
12 points «» 1 pica 


Angular or Circular Measure 

60 seconds = 1 minute (mm ) 

60 minutes « 1 degree 
30 degrees «* 1 zodiac sign 
57.2958 degrees - 1 radian 

90 degrees «* 1 quadrant or right 
angle 

360 degrees « 1 circle 


METRIC SYSTEM OF WEIGHTS 
AND MEASURES 


Linear Measure (Length) 

1/10 meter (m) ** 1 decimeter (dm) 

1/10 decimeter «• 1 centimeter (cm) 

1/10 centimeter «* 1 millimeter (mm) 

1/1000 miliimeter ■» 1 micrometer fyim) (formerly 
micron) 

1/1000 micron ** 1 nanometer (nm) 

100 meters « 1 hectometer (hm) 

10 hectometers - 1 kilometer (km) 

1 000 kilometers =* 1 megameter 


Square Measure (Area) 

1 are 1 square dekameter 
(darn 2 ) 

1 hectare **• 1 square hectometer (hm 2 ) 


Cubic Measure (Volume or Capacity) 

1/10 liter 1 deciliter (dl) 
1/1000 liter = i milliliter (ml) 

1000 liters «« 1 cubic meter (m 3 ) 


Weight 

1 /l 000 gram *- 1 milligram (mg) 

1/1000 milligram «= 1 microgram (jag) 

1000 grams ■* 1 kiiogram (kg) 

1000 kilograms 1 metric ton (megagram, 
tonne) (t) 
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CONVERSION BETWEEN ENGLISH 
AND METRIC UNITS 

Approximate Common Equivalents 
Units of Length 

1 inch * 25 millimeters 
1 foot ~ 0,3 meter 
1 yard *=0 9 meter 
1 mile - 16 kilometers 


Units of Area 

1 square mch = 65 square 

centimeters 

1 square foot = 0-09 square meter 
1 square yard ~ 0-8 square meter 
1 acre — 0-4 hectare 

Units of Volume 

1 cubic inch *16 cubic 

centimeters 

1 cubic foot — 0.03 cubic meter 
1 cubic yard — 0.8 cubic meter 

Capacity (liquid) 

1 quart * 1 liter 
1 gallon * 0.004 cubic meter 

Units of Mass 

1 ounce 

(avoirdupois) * 28 grams 
1 pound 

(avoirdupois) «* 0-45 kilogram 


CONVERSION BETWEEN METRIC 
AND ENGLISH UNITS 

Approximate Common Equivalents 
Units of Length 

1 millimeter ■* 0.04 inch 
1 meter *■ 3.3 feet 
1 meter » 1.1 yards 
1 kilometer * 0.6 mile 

Units of Area 
1 square 

centimeter * 0.16 square mch 
1 square meter «• 11 square feet 
1 square meter *1.2 square yards 
1 hectare * 2.5 acres 

Units of Volume 

1 cubic centimeter * 0 06 cubic inch 
1 cubic meter * 35 cubic feet 
1 cubic meter *1,3 cubic yards 

Capacity (liquid) 

1 liter * 1 quart 
1 cubic meter * 250 gallons 

Units of Mass 

1 gram * 0.035 ounce 
1 kilogram » 2.2 pounds 


MISCELLANEOUS UNITS OF WEIGHTS 
AND MEASURES 

Absolute zero * -273.16° C, or 
—459,69° F 
1 angstrom unit « 0,1 manometer 
1 atmosphere * 760 mm of mercury 
1 bolt of cloth * 40 yards 

1 cup * 8 fluid ounces 
1 gross » 12 dozen* or 144 
1 carat 

(international) * 200 milligrams (gem 
weight) 

1 light-year « 5,88 X to 12 miles 
1 megaton * 1 000 000 tons 
1 tablespoon * x h fluid ounce 
3 teaspoons * 1 tablespoon 


FOREIGN WEIGHTS AND MEASURES 
FORMERLY IN COMMON USE 

Where Used 


Weights or 
Measures 


American 

Equivalents 


Almude 

Portugal 

4.423 gai 

Ardeb. . . . 

. . A .RE 

. .5 6189 bit. 

Arroba . 

. . . .Argentina . . . . 

25.32 lb 

Arroba . 

. . . .Brazil .... 

. 32,381b 

Arroba , 

. . . .Cuba 

. .25.36 lb. 

Arroba 

. . . Paraguay .... 

. 25.32 fb 

Arroba 

Venezuela 

25 40 lb 

Arroba .(liquid). . . 

, , , .Cuba; Spam, 



Venezuela . 

4.263 gal 

Arshin . 

... U.S.S.R. . . . 

28 in 

Artel - . . 

. , . .Morocco . . . . ... 

,112 lb. 

Barii - 

. . . .Argentina. . . . . . . 

. .20.077 gai. 

Bars! . . 

, . Mexico 

. .20.0787'' gal. 

Berkovets . 

. ..USS.R 

. 361 128 ib 

CabaElerfa 

Cuba . . . . . 

.33 162 acres 

Carat (metric) , . 

.... World 

. 3,086 grains 

Catty 

. , . . China 

1.333 Ib, 

Catty .... 

Indonesia 

.1.36 Ib. 

Centaro 

. . .Central America 

. .4.2631 gal 

Centner 

. . . Denmark, Norway . . 

. ,110 23 Ib. 

Centner . 

. . . Sweden 

93 71b 

Cbetvert 

. . ..USSR 

S 957 bu. 

Ch'ih 

. , , .China 

. .12,60 in. 

Ch6 

. . Japan 

. 357 90 ft. 

ChO (land measure) . . .Japan 

. .2.4506 acres 

Cuadra 

.Argentina 

. .4.2 acres 

Cuadra 

. . . Paraguay 

, -1.85 acres 

Cuadra 

. , , Uruguay 

. 1 82 acres 

Dessiatine 

U.S.S.R.. , . . .. 

. .2,6997 acres 

Drachma 

. . . .Greece 

. 49,38 grains 

Dunam 


- 0 22239 acre 

Fanega (dry) . . 

Ecuador; Salvador . 

,1 5745 bu. 

Fanega 

. . .Chile . ... 

2 75268 bu. 

Fanega (dry) .... 

Guatemala; Spain. . . 

, .1.57744 bu. 

Fanega ' ‘ ' . . 

. . Mexico 

. .2 57716 bu 

Fanega (liquid) . 

. . .Spam 

. .16 gal. 

Fanega 

.... Uruguay . . ........ 

, ,3.888 bu. 

Fanega . . 


. ,3.334 bu. 

Feddan .... 

. ..ARE 

, .1 038 acres 

Frail (raisins) . . 

. . . .Spam 

. .50 Ib. 

Frasco . 


. 2.51 liquid 

Funt 

. . U S.S.R .... 

. 0 90281b, 

Garniec 

. . , Poland 

,.1.0567 gai 

Jerib 

... Iran.. .. 

.2.471 acres 

Joch 

. . . Austria 

. 1 422 acres 

Joch 

. . . .Hungary 

. .1 .067 acres 

Kantar 

A.R.E 

. .99.05 Ib. 

Kantar ... 


.112 ib 

Kantar 

. Turkey 

. ,124 45 Ib. 

Ken 


. .5.965 ft. 

Km 

. . . Japan 

1 323 Ib. 

Koku 

. . Japan 

..5119 bu. 

Kwan 

. . .Japan, ... 

. .8.267 Ib. 

Li 

, . , .China 

.,1890 ft. 

Li 

.China 

. 0,0126 in. 

Libra 

.... Argentina 

. 1.0128 (b 

Libra 

, . . .Central America, 



Chile; Spam 

1.014 Ib 

Libra 

. , . .Cuba, Peru, 



Venezuela , . .... 

.,1.0143 Ib. 

Libra 

, , . .Mexico 

. ,1.01467 Ib, 

Libra 

. . . .Uruguay 

.,1.0127 Ib. 

Manzana 

.... Nicaragua 

. .1.742 acres 

Manzana 

. . . .Costa Rica 

,1 .727 acres 

Marco , , ... , , 

Bolivia ... 

.0.507 Ib. 

Mil 

. . Denmark 

, ,4.68 mi. 

Milia 


. .1,1594 mi. 

MHSa 

Honduras. 

. .1.1493 mi. 

Mina 

, . Greece 

. 0.95 ib 

Oka or Oke . . . 

, , , .Greece 

2.82 lb 

Oke 

. , . .A.R.E 

, ,2.7514 Ib. 

Oke 

. . , .Turkey . . , , .... 

. . .2 826 fb. 

Pic 

. . .A R.E 

,22 83 in. 

Picul 

. . . .China 

...133,33 ib. 

PIomL „ . , . . 

Indonesia. . . 

. , .136.161b. 

Picul 

. . , , . .Philippines . .... . 

. . .139,44 Ib, 

Pik . 

. . . Turkey 

. ,27.9 in. 


Continued on page 34 
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Foreign Weights and Measures— Continued Irom page 33 

Weights or ■■■■■■ ' Where Used American 

Measures Equivalents' 

Pood U.S'.S.R ■ 1 .36.1 13 lb. 

' Fund , , , .Denmark .1.102 lb. 

Quintal Argentina, . . , 101 .3 ib. 

Quintal. Brazil 129.54 lb. 

Quintal .Chile .101.43 lb. 

Quintal .. , i .Mexico. .101 .47 lb. . - 

Quintal ...Spain 220.4 lb. 


Sag efii.i 

. . . ; .u.s.s.R 

...... .7 ft. 

Shakii. ■ 

...... Japan. . . . . . . . . 

...... .11.9303 in. 

■Skafl'pund . . ..... . . ... 


0.937 lb. 

Sun-. 

. ... . Japan. 

.1.193 in. 

To. ; A 


.2.05 pecks 

Tonde (cereal) . . . 


...... .3.948 bis. 

Tonde (Sand), . , ... 

. . . . .Denmark ... 

1.36 acres 

Tsubo. 

Japan 

35.58 sq.ft. 

Ts'un . . . . ... . . .... . 

.. . . . ..China 

1.26 in. 

Tunna (wheat) . . . 

. . . . .Sweden .... 

4.16 bu. 

Tunniand 

Sweden ....... 


Vara 

Argentina 


Vara 

Guatemala 

32.909 in. 

Vara 

. . . . Honduras 

32.874 in. 

Vara . 


.33.057 in. 

Vara ; 

. . . . Chile; Costa Rica; 


Peru . . . 

32.913 in. 

Vara 

Cuba 


Vara , 


32.992 in. 

Vedro 

....U.S.S.R 

3.249 gal. 

Verst 

. . . .U.S.S.R 

0.663 mi. 

Vloka 

. . . .Poland 



WEIHAI, formerly WEIHA1WEI, city and port 
of the People's Republic of China, in Shantung 
Province, on the n.e. coast of Shantung Peninsu- 
la at the entrance to the Gulf of Chihli, about 40 
miles E. of Chefoo. The city has an excellent 
natural harbor, sheltered by Liukung Island, and 
is an important shipping center. Possessing a 
mild climate, it is noted also as a summer resort. 
In 1895, during the Sino-Japanese War, the city 
was captured by the japanese, who occupied it 
until 1898. In that year, together with the sur- 
rounding territory and waters covering a total 
area of 285 sq.mi., it was leased to Great Britain. 
The British returned the port to China in 1930. 
After the outbreak of hostilities between China 
and japan in 1938, it was again occupied by the 
japanese. The city was restored to China in 1945 
at the end of World War II. It received its pres- 
ent name in 1949. Pop. (1970 est.) 30,000. 

WEILL, Kurt (1900-50), German-American 
composer, born in Dessau. He studied composi- 
tion in Berlin with the Italian composer Fer- 
ruccio Busoni and the German composer Engel- 
bert Humperdinck (qq.v.). Two short 
imaginative operas brought Weill some early ac- 
claim, Der Protagonist (“The Protagonist", 1926) 
and Der Zar Lasst Sich Photographieren ("The 
Czar Lets Himself Be Photographed", 1928). His 
first great success, however, was Die Dreigrosch- 
enoper (1928; Eng. production, The Threepenny 
Opera, 1954), written in collaboration with the 
German playwright Bertolt Brecht (q.v.); see 
Drama: National Drama: Germany. An adapta- 
tion of The Beggar's Opera (1728) by the British 
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poet and dramatist John Gay (q.v.), Die Drei- 
groschenoper was one of two collaborations be- 
tween Weill and Brecht to win international ac- 
claim and create a new form of musical theater. 
The other was Aufstieg und Fall der Stadt Maha- 
gonny (1929; Eng. production, Mahagonny, 
1970). Satiric and didactic, both works used mu- 
sic to underscore the meaning and mood of 
spoken dialogue and contemporary music tech- 
niques, including jazz and the tango. These ele- 
ments and the themes of the plays combine to 
achieve a bitter but brilliant atmosphere of cor- 
ruption. 

Weill left Germany in 1933 when his produc- 
tions were banned by the government because 
of antitotalitarian overtones. He then lived in 
Paris, where he composed the ballet The Seven 
Deadly Sins (1933). Moving to the United States 
in 1935, he became an American citizen eight 
years later. In America he composed for the mu- 
sical theater. His successful Broadway produc- 
tions include Knickerbocker Holiday (1938), a 
collaboration with the American playwright 
Maxwell Anderson (q.v.); Lady in the Dark 
(1941), with the playwright Moss Hart (q.v.) and 
the lyricist Ira Gershwin (1896- ); and One 

Touch of Venus (1943), with the poet Ogden 
Nash (q.v.) and the humorist S. j. Perelman 
(1904-79). Later works by Weill were more seri- 
ous in tone. These include Street Scene (1947), 
from a drama by the playwright Elmer Rice 
(q.v.), and Lost in the Stars (1949), adapted by 
Maxwell Anderson from the novel Cry / the Be- 
loved Country (1948) by the South African au- 
thor Alan Paton (q.v.). 

Weill, in such songs as "Mack the Knife" from 
Die Dreigroschenoper and "September Song" 
from Knickerbocker Holiday , was able both to 
appeal to mass audiences and to achieve a high 
standard of musical excellence. In 1928 Weill 
married the German-American actress and 
singer Lotte Lenya (1905- ), who performed in 

many of his works. 

WEIMAR, city of East Germany, in Erfurt Dis- 
trict, on the llm. R., about 65 miles s.w. of Leip- 
zig. It is a railroad junction, and there are facto- 
ries engaged in the manufacture of textiles, 
paper, machinery, motor cars, musical instru- 
ments, electrical equipment, glass, and shoes. 
Weimar has a medieval quality, with its many 
narrow streets and old, gabled houses, and is the 
site of numerous architectural landmarks. 

During most of the 18th century and the first 
decade of the 19th the city was the foremost 
cultural center of Germany and the residence of 
such outstanding literary figures as johann 
Wolfgang von Goethe, Johann Gottfried von 



WE1RTON 


Herder, Johann Christoph Friedrich von Schiller, 
and Christoph Martin Wieland (qq.v.). Note- 
worthy architectural landmarks include the par- 
ish church, dating from the 15th century, largely 
reconstructed in the 18th century, and contain- 
ing an altar piece executed by the German 
painter and etcher Lucas Cranach (q.v.), the 
elder; the Red and Green castles, dating from 
the 16th and 18th centuries, respectively; the 
former grand ducal palace, which was built 
(1789-1803) under Goethe's direction; Goethe's 
home, now a museum, and his summer cottage, 
at the edge of a beautiful park; Schiller's humble 
residence; and the state theater (replaced in 
1907 by a new building), where the Hungarian 
pianist and composer Franz Liszt (q.v.) was mu- 
sical director (1848-59) and where many of the 
operas by the German composer Richard Wag- 
ner (q.v.) were first performed. Among the city's 
cultural treasures are the Goethe-Schiller ar- 
chives and the archives of the German philoso- 
pher and poet Friedrich Wilhelm Nietzsche 
(q.v.). Weimar is the site of numerous educa- 
tional institutions. 

Weimar was founded probably in the 9th cen- 
tury. After varying periods under the control of 
successive counts and landgraves, it became 
(1485) a possession of the Ernestine branch of 
the house of Wettin. In 1547 the city was made 
the capital of the duchy of Saxe-Weimar. In 
1919, following World War I, the German Na- 
tional Assembly, meeting in Weimar, estab- 
lished the German Republic, known also as the 
"Weimar Republic", and drafted a democratic 
constitution. Weimar became the capital of the 
newly created State of Thuringia in 1920. In 
World War II the National Socialist government 
of Germany operated a notorious concentration 
camp (q.v.) in nearby Buchenwald. American 
troops entered Weimar in April, 1945. Pop. (1972 
est.) 63,361. 

WEIMARANER, breed of hunting dog that 
originated in Weimar, Germany, at the begin- 
ning of the 19th century, and which is believed 
to have been derived chiefly from a variety of 
bloodhound (q.v.). The dog was bred by mem- 
bers of a club known as the Weimaraner Club, 
which strictly limited its membership and im- 
posed breeding standards so rigid that the num- 
ber of Weimaraner dogs in Germany has never 
exceeded 1500. The breed was imported into 
the United States in 1929 by an American who 
had become a member of the club, and the dog 
has steadily become more popular in this coun- 
try. The dog runs with great speed, having been 
known to exceed 38 m.p.h.; thus, with the whip- 
pet, it is one of the fastest of domesticated ani- 


mals, Originally the Weimaraner was used for 
hunting large game, such as wolves, deer, and 
wild boars, and later for hunting birds. The dog 
is often kept as a watchdog or a pet. The animal 
has an aristocratic-looking head; slightly folded 
ears which are placed fairly high; intelligent 
eyes that are blue-gray or amber in color; 
straight, muscular forelegs and powerful hind- 
legs; and a tail that is cropped when the puppy 
is about three days old and which grows to a 
maximum length of about six in. It has a short 
coat which may be any one of various shades of 
gray. The male is from 24 to 27 in. high at the 
withers and weighs between 65 and 85 ib.; the 
female is from 22 to 25 in. high and weighs be- 
tween 55 and 75 Ib. 

WEINBERG, Alvin Martin (1915- ), Ameri- 

can physicist, born in Chicago, III. He attended 
the University of Chicago, from which he re- 
ceived a Ph.D. degree in 1939. In 1942 he began 
research in nuclear energy at the University of 
Chicago Metallurgical Laboratory. He joined the 
staff of the Oak Ridge (Tenn.) National Labora- 
tory in 1945 and ten years later was made its di- 
rector. Weinberg was one of a team of theoreti- 
cal physicists, headed by Eugene Paul Wigner 
(q.v.), that during World War II designed the 
first large nuclear-power reactor. He was also 
instrumental in developing the pressurized 
water reactor system, which is the basis for all 
nuclear reactors used for propelling ships and 
generating electric power. In 1960 Weinberg 
was co-recipient of the Atoms for Peace Award 
established by the Ford Motor Company Fund 
and also shared the Ernest Orlando Lawrence 
Memorial Award with four other scientists. He 
is the author of Reflections on Big Science 
(1967) and The Physical Theory of Neutron 
Chain Reactors (with Wigner, 1958). 

WE1RTON, city of West Virginia, in Hancock 
and Brooke counties, on the Ohio R., 25 miles n, 
of Wheeling, in the Steubenville (Ohio)-Weir- 
ton metropolitan area. Once called both the 
"largest company town" and the "largest unin- 
corporated town" in America, it is a major steel- 
producing center in the n. panhandle of the 
State and has a large foreign-born population. 
The city includes Weirton, Weirton Heights, 
Martand Heights, and Hollidays Cove, the last- 
named a residential community settled in 1776 
and connected by bridge with Ohio. Coal, clay, 
sand, and gravel are mined in the area, and the 
large iron and steel complex in the city includes 
tin-plating and zinc-coating plants and factories 
manufacturing chemicals, cement and concrete, 
asphalt, tools, metal products, and household 
equipment. The first blast furnace west of the 
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Alleghenies was built here on Kings Creek in 
1794 and in 1813 supplied cannonballs to the 
Lake Erie fleet. Becoming a company town, the 
community grew quickly after 1910 and was in- 
corporated in 1947. Pop. (1960) 28,201; (1970) 
27,131. 

WEISGARD, Leonard. See Children's Litera- 
ture: The Period after World War I . 
WEISMANN, August (1834-1914), German bi- 
ologist, bom in Frankfurt-am-Main, and edu- 
cated at the universities of Gottingen and Geis- 
sen. He practiced medicine until 1863, when he 
turned to biological research and the study of 
2 oology. From 1886 to 1912 he was professor 
of zoology at the University of Freiburg. He 
achieved distinction through his zoological in- 
vestigations, notably on the embryology of in- 
sects and crustaceans. Weismann is best known 
as the originator of the germ-plasm theory of 
heredity (q.v.), the concept that a special hered- 
itary substance, germ plasm, constitutes the 
only organic continuity between one genera- 
tion and the next. He was the first scientist to 
reject as unproven the doctrine of the French 
naturalist, the Chevalier de Lamarck (q.v.), that 
characteristics acquired during the lifetime of 
an individual may be transmitted to the off- 

Chaim Weizmann takes the oath of office as the first 
president of Israel on Feb. 17, 1949. upi 


spring; see Lamarckism. Weismann, in turn, 
determined that the hereditary substance of 
the germ cells is completely independent of 
changes in the external environment. According 
to Weismann's theory of germinal selection, 
variations are caused by germ-plasm differences 
among individual members of the same species 
and by the natural selection of these differences 
through breeding. His writings include Das 
Keimplasma (1892; Eng. trans.. Germ Plasm , 
1893). 

WEISSMULLER, John (Johnny) (1904- ), 
American swimmer and motion picture actor, 
born in Windber, Pa. The foremost freestyle 
swimmer in the world during the 1920's, he held 
during that decade every world record from dis- 
tances of 100 yd. to a half mile. In competition 
at the Olympic Games in 1924 and 1928 he won 
gold medals in the 100-meter and 400-meter 
freestyle events. Between 1922 and 1927 he five 
times broke or bettered the world record for the 
100-yd. freestyle. In 1932 Weissmuller embarked 
on a motion picture career and soon became 
identified with the role of Tarzan, the jungle 
hero created by the American adventure writer 
Edgar Rice Burroughs (q.v.). 

WEIZMANN, Chaim (1874-1952), Israeli 
statesman and chemist, born in Motol', Russia 
(now in the White Russian S.S.R.), and educated 
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at the universities of Berlin in Germany and 
Fribourg in Switzerland. He was appointed lec- 
turer in chemistry at the University of Geneva in 
1901 and reader in biochemistry at the Univer- 
sity of Manchester in 1904. Weizmann became a 
British subject in 1910. From 1916 to 1919 he was 
director of the World War I British admiralty 
laboratories; in this capacity he was responsible 
for the discovery and development of a method 
for synthesizing acetone, a substance used in 
the manufacture of explosives. 

When still a student Weizmann had become 
interested in Zionism (q.v.), and he was an early 
leader of the movement. During World War I he 
was instrumental in securing proclamation by 
the British government of the Balfour Declara- 
tion (q.v.), endorsing the establishment of a 
Jewish national home in Palestine. From 1921 to 
1929 Weizmann was president of the World 
Zionist Organization, acting as a force for com- 
promise between the Zionists who wanted im- 
mediate enactment of the Balfour Declaration 
and the British and Arabs who resisted all at- 
tempts to realize the declaration. From 1929 to 
1931 and from 1935 to 1946 he held the office of 
president of the Jewish Agency for Palestine, a 
quasi-governmental organization under the 
British mandatory authorities; he thus exercised 
some political authority over Jewish residents of 
Palestine. 

Himself a resident of Palestine from 1934, 
Weizmann served also as director of the Daniel 
Sieff Research Institute at Rehovot and as presi- 
dent of the board of governors of the Hebrew 
University (q.v.) of Jerusalem. From 1939 to 1945, 
during World War II, he was honorary adviser to 
the British ministry of supply. In 1948 Weizmann 
was named president of the provisional govern- 
ment and the following year he became the first 
president of the new nation of Israel (q.v.). 

The Weizmann Institute of Science, incorpo- 
rating the Sieff Institute, was founded at Reho- 
vot in 1949 and Weizmann was appointed direc- 
tor. His scientific research in Palestine and Israel 
was largely in the field of agronomy, concerned 
with crop production and soil management and 
the development of new protein foodstuffs. His 
autobiography, Trial and Error , was published in 
1949. 

WELDING, in engineering, any of about forty 
processes in which two or more pieces of metal 
are joined together by the application of heat, 
pressure, or a combination of both. Most of the 
processes may be grouped into two main cate- 
gories, the pressure-welding processes, in 
which the weld is achieved by pressure, and the 
non-pressure-welding processes, in which the 


weld is achieved by heat alone. Brazing (q.v.) 
and soldering (see Solder) are other methods of 
joining metals. 

The welding process used to join two pieces 
of metal depends on the physical properties of 
the materials to be joined, the specific use to 
which they are applied, and the production fa- 
cilities available. With the development of new 
techniques, welding has supplanted bolting and 
riveting in the construction of many types of 
structures, including bridges, buildings, and 
ships. It is also a basic process in the automotive 
and aircraft industries, and in the manufacture 
of machinery. 

Welding processes are generally classified ac- 
cording to the sources of heat and pressure 
used. The processes most commonly employed 
include gas welding, arc welding, and resistance 
welding. Among other processes are forge 
welding and Thermit welding. 

Forge Welding. The original pressure process, 
forge welding, was practiced for centuries by 
blacksmiths and other artisans. The metal is 
brought to a suitable temperature in a furnace, 
and the weld is consummated by hammering or 
other mechanical pressure. Adaptable only to 
comparatively heavy-metal sections, forge weld- 
ing is used rarely in modern manufacturing. 

Gas Welding. Gas welding is a nonpressure 
process utilizing heat from a gas flame. In many 
applications the flame is obtained from the 
combustion of oxygen and acetylene (qq.v.). 
The oxyacetylene torch is applied directly to the 
metal edges to be joined and simultaneously to 
a filler metal in wire or rod form, called the 
welding rod, which is melted into the joint. Gas 
welding has the advantage of using apparatus 
that is readily portable and independent of an 
electric-power source. The surfaces to be 
welded and the welding rod are coated with a 
fusible material called flux, which prevents for- 
mation of oxides or nitrides that would result in 
a defective weld. 

Arc Welding. Arc-welding processes, which 
are the most important welding processes, par- 
ticularly for joining steels, require a continuous 
supply of either direct or alternating electrical 
current; see Electric Arc. These processes have 
several advantages over other welding methods 
in certain applications. The welding speed is 
faster because of high heat concentration, 
which also tends to reduce distortion. Also, in 
certain methods of arc welding, fluxes may be 
eliminated. Four different processes of arc 
welding are commonly used. Metal-arc, carbon- 
arc, and atomic-hydrogen-arc welding have 
been in use for some time. The fourth and new- 
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A machine base for steel-mill rolling equipment is arc 
welded by a skilled worker. General Electric Co. 

est process, mert-gas-arc welding, was devel- 
oped after World War II. 

Metal Arc. In metal-arc welding the arc is 
formed from a metallic electrode (q.v.) to the 
metal. The intense heat produced by the elec- 
tric current across the gap melts both the parts 
to be welded and the point of the metallic elec- 
trode, which supplies the filler metal for the 
weld. To prevent the formation of oxides and 
nitrides, the electrode is coated frequently with 
a substance that, when heated, melts to form a 
flux or a gaseous envelope to shield the work. 
Carbon Arc. The carbon-arc process utilizes a 
carbon electrode instead of a metallic one. A 
flux-coated rod is often used as a filler metal; it 
is fed into the arc flame in the same manner as 
in gas welding. 

Atomic- Hydrogen Arc. In atomic-hydrogen-arc 
welding, the source of heat is a stream of hydro- 
gen passing through an arc between two tung- 
sten electrodes. The hydrogen gas, which is nor- 
mally in the form of molecules containing two 
atoms, is dissociated into single atoms by the 
heat of the arc. At or near the work surfaces, the 
atoms recombine, releasing enormous quan- 
tities of heat. 

Inert-Gas Arc. In inert-gas-arc welding, the arc is 
formed between a tungsten electrode and the 
metal. An inert gas, such as helium or argon, is 


used as a shield; the latter eliminates the need 
for fluxes. First applied in the welding of mag- 
nesium, with helium as the shielding gas, the 
process was known originally as heliarc weld- 
ing. It is widely used in the fabrication of stain- 
less-steel and aluminum-alloy products. 
Resistance Welding. The characteristic of this 
group of pressure processes is that heat is ob- 
tained from the resistance of metal to the flow 
of an electric current. In resistance welding, 
electrodes are clamped on either side of the 
parts to be welded, the parts are subjected to 
great pressure, and a heavy current is applied 
briefly. Fusion results from the combined effect 
of heavy pressure and high heat. Resistance 
welding is extensively employed in many fields 
of manufacturing and is particularly adaptable 
to repetitive welds made by automatic or semi- 
automatic machines. 

Thermit Welding. In this form of welding, 
heat is generated by the chemical reaction 
which results when a mixture of aluminum 
powder and iron oxide, known as Thermit, is ig- 
nited. The aluminum unites with the oxygen at 
high temperatures, and the iron is released in 
the form of liquid steel, which serves as filler 
metal for the weld. Thermit welding is em- 
ployed chiefly in welding breaks or seams in 
heavy iron and steel sections. It is used also in 
the welding of railroad tracks. 

New Processes. Two more recently developed 
pressure-welding processes are coming into in- 
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creasing use. In one method, sufficient pressure 
is applied to cause ductile metals to flow at 
room temperature. This technique is called the 
cold-pressure process. Another method involves 
the use of ultrasonic waves to achieve the weld; 
see Ultrasonics. Other new methods of fusion 
welding not in common use include those using 
electron beams, lasers, and plasma arcs as pow- 
erful sources of heat; see Electron; Laser; Phys- 
ics: Developments in Physics since 1930 : Plasma 
Physics. C.F.F. 

WELFARE ADMINISTRATION, See Social and 
Rehabilitation Service. 

WELFARE AND PENSION PLANS, in the 

United States, plans maintained by employers 
separately, or by employers and employees 
jointly, to provide life insurance, accident-and- 
health insurance, or pension benefits for em- 
ployees. Such plans sometimes are called pri- 
vate, or voluntary, employee-benefit plans to 
distinguish them from the types of social insur- 
ance required by law or administered by gov- 
ernment, for example, social security and work- 
men's compensation (qq.v.). 

Welfare and pension plans received their 
greatest impetus during and immediately fol- 
lowing World War II. Among the factors respon- 
sible for this development were the wartime 
freeze on wage increases as such, while so- 
called fringe benefits were permitted; the tax- 
exempt status of employer contributions to 
pension funds; and a ruling by the National 
Labor Relations Board that welfare benefits 
were a proper subject for collective bargaining 
between employers and employees. In the early 
1970's it was estimated that employer and em- 
ployee contributions to welfare and pension 
plans were $27,878,000,000 annually; annual 
benefits paid to workers totaled $20,683,000,000. 
Benefits. The plans vary in types and amounts 
of benefits provided, because benefits are de- 
termined largely by collective bargaining in in- 
dividual plants, localities, or industries, or, in 
the case of unilateral employer plans, by the 
ability of the employer to contribute. Almost all 
plans provide hospital benefits. In the early 
1970's, 153,000,000 workers and workers' de- 
pendents were provided with some type of hos- 
pitalization insurance under these plans; 69 per- 
cent of all employed civilian workers were 
included in this group. Other benefits provided 
in the same period were surgical protection and 
medical-care protection for 151,000,000 and 
133,000,000 workers and dependents, respec- 
tively. In addition, 60,000,000 workers were cov- 
ered by life insurance, 31,000,000 by temporary 
disability insurance, and 39,000,000 by acciden- 


tal-death and -dismemberment insurance; see 
Health Insurance. About 29,700,000 employees, 
or almost 48 percent of the employed civilian 
labor force, were covered for retirement bene- 
fits. The reserves set aside to pay retirement al- 
lowances when due totaled $137,100,000,000 at 
the beginning of 1972. 

It is evident from the magnitude of these fig- 
ures that welfare and pension programs account 
for a significant share of the American wage 
earner's insurance protection and represent an 
important supplement to such public programs 
as old-age and survivor's insurance and Medi- 
care under the social-security system, unem- 
ployment-compensation insurance, and work- 
men's compensation; see Medicare and Med- 
icaid; Unemployment Insurance. 

Welfare and pension plans vary widely in fi- 
nancing, insuring, and operation. The plans may 
be administered solely by the employer or labor 
union or administered jointly by trustees repre- 
senting both labor and management. Plans may 
be financed solely by employer contributions or 
by joint contributions from employers and em- 
ployees. The payment of benefits may be guar- 
anteed in whole or in part by an insurance com- 
pany; on the other hand, the plan may be 
self-insured; that is, it may accumulate reserves 
to meet anticipated payments. Pension plans, in 
particular, utilize a wide variety of methods of 
operation. A relatively few are completely non- 
funded, so-called pay-as-you-go plans under 
which payment of benefits is wholly dependent 
upon the ability of the employer or the pension 
fund to meet the obligations as they fall due. 

A.Tr. 

WELFARE ISLAND, formerly BLACKWELLS 
ISLAND, now officially known as FRANKLIN D. 
ROOSEVELT ISLAND, island in the East R. be- 
tween the borough of Manhattan, by which it is 
administered, and the borough of Queens on 
Long Island (see New York City). The island has 
a maximum length of 1% mi. and a maximum 
breadth of 750 ft. It is used by the City of New 
York to house municipal welfare institutions, a 
number of which have been recently closed. In 
1969 construction of a tunnel was begun to pro- 
vide train service connecting the island with 
Manhattan and Queens, and construction of a 
housing project was begun on the island in 
1972. 

WELFARE WORK. See Social Work. 

WELL. See Artesian Well; Water Supply and 
Water Works. 

WELLAND SHIP CANAL, formerly WELLAND 
CANAL, Canadian waterway, Ontario Province, 
and linking Lake Ontario and Lake Erie. Lying 
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Orson Welles played Falstaff in Chimes at Midnight 
(1965), a film based on Shakespeare that he wrote and 
directed. 

parallel to the Niagara R. and 25 mi. long, it ex- 
tends from Port Weller, on Lake Ontario, to Port 
Colborne, on Lake Erie. There are eight locks 
with a lift of 326 ft. The original Welland Canal, 
containing twenty-five locks, was completed in 
1833. Reconstruction of the waterway was be- 
gun in 1913; it was opened to traffic as the Wel- 
land Ship Canal in 1932. The canal later became 
part of the Saint Lawrence Seaway (q.v.). 
WELLER, Thomas Huckfe (1915- ), Ameri- 

can physician, born in Ann Arbor, Mich., and 
educated at the University of Michigan and Har- 
vard University. He taught bacteriology at Har- 
vard University in 1941 and 1942. A member of 
the medical corps of the United States Army 
during World War II, Weller was stationed at the 
Antilles Department Medical Laboratory in 
Puerto Rico until 1946. He returned to Harvard 
in 1947, and was named professor and head of 
the department of tropical public health of the 
university in 1954. He was also on the staff of 
Children's Hospital Medical Center, Boston, in 
1941 and 1942 and from 1946 to 1955. 

Weller shared the 1954 Nobel Prize in medi- 
cine or physiology with two American co-work- 
ers, the bacteriologist John Franklin Enders and 
the pediatrician Frederick Robbins (qq.v.). They 
were cited for their discovery in 1948 of the 


technique for growing poliomyelitis (q.v.) virus 
in nonnervous tissue cultures, making possible 
the eventual mass production of polio vaccine 
and the isolation of other viruses. 

WELLES, (George) Orson (1915- ), Ameri- 

can actor, producer, director, and writer, born in 
Kenosha, Wis., and educated at the Todd 
School, Woodstock, III. He appeared with the 
Gate Theater in Dublin, Ireland, in 1931-32, and 
toured the United States as a member of the 
company of the American actress Katharine Cor- 
nell (q.v.) in 1933-34. After directing and acting 
in several productions for the Federal Theater 
Project in New York City, in 1937 he formed his 
own company there, the Mercury Theatre, for 
which he directed and acted in a modern-dress 
version of Julius Caesar (1937) and other plays. 
Beginning in 1934 Welles also wrote, directed, 
and acted in radio plays and appeared on televi- 
sion. In his most notable radio broadcast (1938), 
a version of War of the Worlds by the English 
novelist H(erbert) G(eorge) Wells (q.v.), he and 
the Mercury Theatre troupe convinced many in 
the listening audience that an invasion from 
Mars was in progress, causing panic in a number 
of communities. His first motion picture, which 
he coauthored, produced, and directed, and in 
which he starred, was Citizen Kane (1941), the 
story of a newspaper magnate, believed to be 
modeled on the life of the American newspaper 
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publisher William Randolph Hearst (q.v.). This 
film, made when Welles was twenty-five years 
old, was voted "the best film in motion picture 
history" in an international film-critic poll in 
1962. Since then he has appeared in and di- 
rected many films and a number of plays. His 
most important film productions include The 
Magnificent Ambersons (1942), Journey into 
Fear (1942), The Lady From Shanghai (1946), 
Otheilo (1955), Touch of Evil (1957), and L'His- 
toire Immortelle ("The Immortal Story", 1968), 
made in France. In 1970 he appeared in the film 
Catch-22. In 1975 Welles received the life 
achievement award of the American Film Insti- 
tute. 

WELLES, Sumner (1892-1961), American dip- 
lomat and writer, born in New York City, and 
educated at Harvard University. He entered the 
diplomatic service of the United States govern- 
ment in 1915. After periods of duty in various 
countries of South America and the Caribbean 
region, he became principal authority in the 
State Department on Latin American affairs. 
Welles was assistant secretary of state from 1933 
to 1937, and afterwards undersecretary of state 
until his resignation in 1942. He was one of the 
chief architects of the so-called good neighbor 
policy proclaimed by President Franklin Delano 
Roosevelt (q.v.); see United States of America, 
The: History : Between the Two World Wars: The 
Roosevelt Admin istration : Foreign Policy 
(1932-41). 

WELLESLEY, town of Massachusetts, in Nor- 
folk Co. 14 miles s.w. of Boston. It is mainly a 
residential town and the seat of Wellesley Col- 
lege (q.v.) for women. The few manufactures in- 
clude electrical machinery, hosiery, building 
supplies, and paper boxes. The town was settled 
about 1660 and incorporated in 1881. Pop. 
(1960) 26,071; (1970) 28,051. 

WELLESLEY COLLEGE, nonsectarian privately 
controlled college of liberal arts for women, lo- 
cated in Wellesley, Mass., about 14 mi. from 
Boston. The college was founded in 1870 and 
opened for instruction in 1875. It is primarily an 
undergraduate institution which confers the 
b.a., although a limited number of candidates 
are accepted for the m.a. degree in art and bio- 
logical sciences. In 1975 the college library con- 
tained over 500,000 volumes and over 2000 dif- 
ferent periodicals. The library also includes 
various special collections, such as the English 
Poetry Collection containing the world's most 
complete collection of Elizabeth Barrett Brown- 
ing (see under Browning) manuscripts and let- 
ters, and the Plimpton Collection of Italian 
books and manuscripts. The Jewett Arts Center 


houses facilities pertaining to the fields of art, 
music, and the theatre. The Whstin Observatory 
contains 6-inch, 12-inch, and 24-inch tele- 
scopes. The science facilities include the Marga- 
ret C. Ferguson Greenhouses, which contain bo- 
tanical exhibits and facilities. In 1975 enrollment 
totaled 2033 students, including undergraduates 
and continuing education students. The faculty 
numbered 263, of whom over half were women. 
The endowment of the institution in 1973 was 
$129,490,655. 

WELLINGTON, city, port, and capital of New 
Zealand and capital of Wellington District, on 
the s. coast of North Island, E. of Cook Strait, and 
310 miles s. of Auckland. The harbor provides a 
deep-water anchorage 3 mi. wide and 12 mi. 
long. Wellington is the chief seaport of New 
Zealand and an important railway and air-trans- 
port center. Building stone, fish, meat, dairy 
products, and hides comprise the major articles 
of commerce. Points of interest in the city in- 
clude Parliament and other government build- 
ings, Wellington College, Saint Patrick's College, 
Victoria University College (a constituent col- 
lege of New Zealand University), and the Do- 
minion Museum, which contains a notable col- 
lection of native Maori (q.v.) art. Founded in 
1840 and the first settlement established by the 
New Zealand (colonizing) Company, Welling- 
ton became the capital in 1865, superseding 
Auckland. Pop. (1971) 135,515. 

WELLINGTON, 1st Duke of, Arthur Welles- 
ley, known as THE IRON DUKE (1769-1852), 
British soldier and statesman, born in Dublin, 
Ireland, and educated at Eton College and the 
Military Academy of Angers in France. He was 
commissioned as ensign in the British army in 
1787 and was elected to the Irish Parliament in 
1790. During the War of the First Coalition 
(1793-97), he participated in the unsuccessful 
campaign of 1794-95 against French forces in 
the Netherlands. In 1796 Wellesley, now holding 
the rank of colonel in the army, went to India 
where he subsequently received his first in- 
dependent command. Richard Colley Wellesley 
(1760-1842), his brother, was appointed gover- 
nor general of India in 1797. Arthur took part in 
several military campaigns; in the Battle of As- 
saye in 1803, he subdued the Marathas (q.v.), 
then the dominant people of India. Returning to 
England in 1805 he was rewarded with a knight- 
hood and with election to the British Parlia- 
ment. 

Military Success. Wellesley was involved in 
the struggle against the French emperor Napo- 
leon I (q.v.). He took part in military campaigns 
against France and her allies in Hannover 
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(1805—06) and in Denmark (1807). In 1808 he 
was given command of the British expeditionary 
forces in Portugal, where in 1810 he first made 
use of his famous military tactic known as the 
scorched-earth policy, laying waste to the coun- 
tryside behind him as he and his troops moved 
on. In the ensuing Peninsular War (1808-14), 



The 1st Duke of Wellington , portrait (1812) by the 
Spanish painter Francisco Jose de Goya y Lucientes, 

Bettmann Archive 


which resulted in the expulsion of Napoleon's 
armies from Portugal and Spain, Wellesley's 
troops won a series of victories, especially at 
Talavera de la Reina (1809), Salamanca (1812) 
Vitoria (1813), and Toulouse (1814); see Napole-' 
owe Wars. His success in Spain won him many 
honors and large estates and cash awards. In 
1814 he was created 1st duke of Wellington. 

Wellington was the chief British representa- 
tive at the Congress of Vienna, which met to de- 
cide the fate of post-Napoleonic Europe’ see 
Vienna, Concress of. Deliberations at Vienna 
were interrupted in February, 1815, by Napole- 
on's escape from Elba and his return to France 
and resumption of hostilities against the allies. 
Wellington assumed command of the main al- 
lied armies. On June 18, 1815, with the help of 
forces under the Prussian field marshal Gebhard 


Leberecht von Blucher (q.v.), Wellington deci- 
sively defeated Napoleon at the Battle of Water- 
loo; see Waterloo, Battle of. He remained in 
France for the next three years as head of the al- 
lied army of occupation. 

In 1818, Wellington returned to England and 
was given a post in the Tory (q.v.) cabinet 
headed by the statesman Robert Banks Jenkin- 
son, 2nd Earl of Liverpool (1770-1828). He left 
the cabinet in 1827 upon his appointment as 
commander in chief of the British army. At the 
insistence of King George IV (q.v.), he was 
named prime minister in 1828. As prime minister 
Wellington antagonized the Tory Party by forc- 
ing passage of the Catholic Emancipation Act 
(q.v,) in 1829. Soon thereafter he provoked the 
British electorate by opposing parliamentary re- 
form, an issue that forced his resignation as 
prime minister and the formation of a Whig 
(q.v.) ministry in 1830. He remained in Parlia- 
ment and in 1834-35, when the Tories returned 
to power, was foreign minister in the cabinet of 
Sir Robert Peel (q.v.). In 1842 Wellington was 
again made commander in chief of the British 
army, a post he retained until his death. He died 
at his home, Walmer Castle, Kent, and was bur- 
ied in Saint Paul's Cathedral in London. 

As a soldier/Wellington was masterful in bat- 
tle, but not in managing a campaign. As a politi- 
cian his limitations were even more serious; his 
uncompromising attitudes alienated the people 
with whom he worked, and his unyielding sup- 
port of the aristocratic institutions in which he 
believed was not in accord with the liberal spirit 
of his time. His undoubted courage and integ- 
rity, however, won him the lasting respect of the 
British people. 

WELLS, H(erbert) G(eorge) (1866-1946), Brit- 
ish author and political philosopher, born in 
Bromley, Kent, and educated at the University 
of London. He served as a draper's apprentice, 
bookkeeper, tutor, and journalist, until 1895, 
when he became a full-time writer. In the next 
fifty years he produced more than eighty books. 

His first successful novel The Time Machine 
(1895), mingled science, adventure, and political 
comment. Later works of his in this genre are 
The Invisible Man (1897), The War of the Worlds 
(1898), and The Shape of Things To Come 
(1933); each of these fantasies was made into a 
popular motion picture. The War of the Worlds 
was also the basis of a 1938 radio broadcast pro- 
duced by the American actor and producer 
(George) Orson Welles (q.v.) that caused sev- 
eral hours of virtual panic in the United States 
w en people believed that an invasion from 
Mars was actually taking place. 
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Wells also wrote several novels devoted to 
the delineation of character. Among these the 
best known are Kipps (1905) and The History of 
Mr. Polly (1910), both of which depict members 
of the lower middle class and their confused 
and often humorous attempts to better them- 
selves. Many of his other books can be catego- 
rized as thesis novels. Among these are Ann Ve- 
ronica (1909), promoting women's rights; 
Tono-Bungay (1909), attacking irresponsible 
capitalists; and Mr. Britling Sees It Through 
(1916), depicting the average Englishman's reac- 
tion to war. 

After World War I Wells wrote an immensely 
popular historical work, The Outline of History 
(2 vol., 1920). This chronological history of the 
world from the beginning of time through 
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World War I was praised by the average reader 
and condemned by historians. A Short History 
of the World (1922) followed. He wrote a 
lengthy, authoritative compendium of scientific 
knowledge, The Science of Life (4 vol., 1929-31), 
with his son George Philip Wells (1901- ) and 
the British biologist Sir Julian Sorell Huxley (see 
under Huxley). 

Throughout his long life Wells was deeply 
concerned with and wrote voluminously about 
the problems of contemporary civilization. For a 
time he was a socialist and he became a mem- 


ber of the Fabian Society (q.v.) in 1903. He en- 
visioned a Utopia in which the vast and fright- 
ening materia! forces available to modem man 
would be rationally controlled for progress and 
for the equal good of all men. His later works 
were increasingly pessimistic. '42 to '44 (1944) 
castigated most of the world leaders of the pe- 
riod; Mind at the End of Its Tether (1945) ex- 
pressed the author's doubts about the ability of 
mankind to survive. 

At the age of seventy-seven Wells was 
awarded a D.Sc. degree from the University of 
London for his thesis on human personality. He 
wrote the notable. An Experiment in Autobiog- 
raphy (1934). 

WELLS, FARGO AND COMPANY, American 
express company (q.v.). See also Fargo, William 
George. 

WELS, city of Austria, in Upper Austria Prov- 
ince, on the Traun R., 16 miles s.w. of Linz. The 
transportation hub of the innvierte! district, 
which raises grains, cattle, and poultry, the city 
includes among its industries food processing 
and dairying and the manufacture of agricul- 
tural equipment and earthenware. Nearby are 
natural-gas wells, first developed in 1891, and a 
large hydroelectric plant. An annua! fall folk fes- 
tival is held here, and the city contains a mu- 
seum of prehistoric and Roman remains, a 9th- 
to 15th-century Gothic parish church, the Ren- 
aissance Polheim Castle where Maximilian I 
(q.v.), Holy Roman Emperor, died in 1519, and 
numerous baroque buildings. The Roman town 
of Ovilava was founded on the site in 15 b.c. and 
later served as a barrier to invading Avars and 
Magyars. Weis was the seat of local dukes in the 
8th century; the modern city started in the 11th 
century. Pop. (1971) 47,279. 

WELSBACH, Baron Carl Auer von (1858- 
1929), Austrian chemist and inventor, born in 
Vienna, and educated at the Rupert Karl Univer- 
sity of Heidelberg, where he studied under the 
German chemist Robert Wilhelm Bunsen (q.v.). 
Welsbach discovered the rare-earth elements 
neodymium and praseodymium in 1885 and was 
the first to devise a practical use for rare-earth 
elements; see Rare Earths. By placing an incan- 
descent mantle of gauze, impregnated with ox- 
ides of thorium and the rare-earth element ce- 
rium around a gas flame, Welsbach greatly in- 
creased the amount of light generated by the 
flame; see Flame; Gas. Patented in 1885, this dis- 
covery, known as the Welsbach mantle, would 
have greatly improved the lighting of city streets 
had it not soon been outmoded by electric 
lighting (q.v.). In 1898 he invented the osmium- 
filament lamp; see Osmium. The osmium fi la- 
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mens lasted longer than the carbonized thread 
then used in the electric light, but osmium was 
so rare a metai that it was not practical. Wels- 
bach's most useful discovery was an alloy of 
iron and cerium, pyrophoric ferrocerium, which 
yielded hot sparks when struck and led to the 
development of pocket lighters. 

WELSH LANGUAGE, native tongue of Wales, 
called by its speakers Cymraeg (Welsh Cymro, 
"Welshman", lit. "fellow countryman"). It de- 
rives from the Brytbonic variation of Celtic, 
which is a branch of the Indo-European family 
of languages; see Celtic Peoples and Languages; 
Indo-European Languages. Recent statistics indi- 
cate that about 750, 000 people in Wales speak 
Welsh, very' few of them speaking Welsh only. 
In the fast twenty years, several schools in Wales 
have used Welsh as the medium of instruction, 
including some secondary schools. Organiza- 
tions such as the Society for the Welsh Lan- 
guage are making notable progress in the effort 
to save the Welsh language from dying out, and 
to assure in Wales official status for Welsh along 
with English. 

Distinguishing Characteristics. Welsh, the 
Brythonic branch of Celtic, is marked by, among 
other things, its treatment of the Indo-European 
qu, which became p, whereas in Irish it became 
a k sound (written c); see Gaelic Language. Thus 
Welsh pump (five) corresponds to Old Irish 
coic . Welsh has lost most of the final syllables of 
Brythonic and has reduced medial ones. Case 
endings of the noun have vanished, but the verb 
has an elaborate inflection. A systematic alter- 
nation of consonants, called mutation, plays a 
role, as in all Celtic languages. For example, 
what would have been in ancient Brythonic 
ianda Petri (Peter's chapel), became Han Bedr t 
ancient genetta teka (pretty girl) is Welsh gen- 
eth deg. Vowels undergo change also: Brythonic 
hardi (poets) is now beirdd; but Brythonic bar- 
dos (poet) is Welsh bardd , with retention of the 
letter a. See Grim's Law. 

Welsh spelling is phonemic, representing 
unambiguously the pertinent sounds; see Pho- 
netics. In most cases a Welshman will know how 
to pronounce a word he has never seen before. 
Yet the letter w can represent either a conso- 
nant or a vowel, and y stands for two vowel 
sounds. The consonant f has the sound of Eng- 
lish v; ff of f; dd of th , as in then; and th of th , as 
in thin. Popular attempts to describe pronuncia- 
tion of double / (//) all fail. It is a voiceless lateral 
fricative, and facile comparison to English thl is 
invalid. Welsh words are accented on the next 
to last syllable, and also have a characteristic in- 
tonation. 


History. Scholars recognize three periods of 
Welsh: Old (800-1100), Middle (1100-1500), and 
Modern (since 1500). Old Welsh survives only in 
isolated words and names, plus a few lines of 
verse. The other periods are amply represented 
in literature. See Welsh Literature. Welsh has 
borrowed words throughout all these periods 
from Latin, Anglo-Saxon, Norman French, and 
extensively from English, but it still has a large 
native vocabulary of Celtic origin. Forty dialects 
have been identified in Wales. Standard Welsh 
has a northern and southern variety. 

WELSH LITERATURE, literature written in the 
Welsh language (q.v.). The earliest Welsh poetry 
is ascribed to Aneirin and Taliesin, two 6th-cen- 
tury poets living in Welsh territory far north, in 
what is now part of Scotland. Their poems sur- 
vive, greatly altered, in The Book of Aneirin and 
The Book of Taliesin , 13th-century manuscripts 
which, together with The Black Book of Carmar- 
then (12th cent.) and The Red Book of Hergest 
(14th-15th cent.), comprise the Four Ancient 
Books of Wales. The poems fall mainly into two 
categories, eulogies which sing the praise of 
kings and heroes and elegies which lament the 
ruin and desolation of the world and express 
longing for days gone by. 

The first important prose work in Welsh was 
the 10th-century law code. The Laws of Hywel 
Dda. In the next century appeared the prose 
masterpiece The Four Branches of the Mabi~ 
nogi, a collection of superb tales, reflecting an- 
cient myth and half-forgotten tradition, written 
down by an unknown author of exceptional 
skill. To these were added four independent na- 
tive Welsh tales and three Romances reim- 
ported from France; the latter, having originally 
gone to France from Wales, hold certain strands 
of the Arthurian cycle (q.v.). All of these tales 
were translated (1849) by Lady Charlotte Eliza- 
beth Guest (1812-95); Lady Guest weakened 
them, however, by omitting passages offensive, 
in her judgment, to children. An exemplary 
translation (1948) by the British scholars Gwyn 
Jones (1907- ) and Thomas Jones (1871-1950), 
which continues Lady Guest's misnomer Mabi- 
nogion as its title, has superseded all others. 
The Bardic Guilds. Meanwhile there had 
arisen a school of bards organized in guilds 
which set very precise standards for writing and 
reciting. The highest class of bard was the pen - 
cerdd ("chief of song"); next in rank was the 
bardd teulu ("household bard"); and lowest in 
stature was the cerddor ("minstrel"). All three 
were assigned definite themes, rights, and 
duties in the court of the prince. To some extent 
the office of bard was inherited, but all were 
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supposed to pass the guild's test of proficiency. 

Bardic rules were often ignored, however, 
and, despite a certain amount of conventional 
literature, poems of true genius did appear. Oc- 
casionally the bard was himself a prince and en- 
joyed great artistic freedom, as, for example, 
Owain Cyveiliog (d. 1197). Perhaps the master 
of all bards was Cynddelw (fl. 1150-1200). Oth- 
ers of renown were Gruffydd ab Cynan (fl. 
1150-1200) and Gruffydd ap yr Ynad Coch (fl. 
1250-1300). 

The Age of the Cywydd. The conquest of 
Wales by Edward I (q.v.), King of England, in the 
13th century almost eradicated the bardic tradi- 
tion there. A revitalization of poetry occurred, 
however, with the work of Dafydd ap Gwilym 
(1325-80), foremost of all Welsh poets and one 
of the great poets of medieval Europe. Writing 
of nature, beauty, and love with both passion 
and humor, he used a flexible verse form called 
the cywydd . The cywydd reached its fruition in 
the works of such 15th-century poets as Lewis 
Glyn Cothi (fl. 1450-86), Dafydd Nanmor (fl. 
15th cent.), Guto y Glyn (fl. 1430-68), and Tudur 
Aled (fl. 1480-1525). 

Decline and Revival. Between the 11th and 
the 16th centuries there was a conspicuous de- 
cline in Welsh prose, and from the 16th century 
on, most prose was religious and didactic. Note- 
worthy are the translation of the New Testa- 
ment into Welsh (1567) by the Welsh scholar 
William Salesbury (1 520?— 1 600?) and that of the 
whole Bible by Bishop William Morgan (1541- 
1604); Morgan's translation, as later amended, is 
still the standard Welsh Bible. An outstanding 
prose work of the 18th century is Gweledigae- 
theu y Bardd Cwsc ("Visions of the Sleeping 
Bard", 1703), a keen satire on worldly follies by 
Ellis Wynne (1671-1734). The period between 
the 16th and 18th centuries was one of decay 
also in Welsh poetry. Many educated Welshmen 
turned to English as their medium of expression. 
Although thousands of anonymous popular 
poems, including ballads, were written during 
this time, very few were of any great merit. 

A literary renaissance occurred, however, in 
the 18th century, inspired in part by Goronwy 
Owen (1723-69), who revived the classical 
cywydd and composed polished verses in the 
manner of the English neoclassic poet Alexan- 
der Pope (q.v.). His chief follower was the poet 
Eben Vardd (1802-63). Poetry in the so-called 
free forms, that is, in forms not written ac- 
cording to bardic meters, also began to flourish. 
Outstanding among a school of hymn writers 
were William Williams of Pantycelyn (1717-91) 
and Anne Griffiths (1776-1805). Secular writers 


in the free forms included John Blackwell 
(1797-1840), leuan Gian Geirionydd (1795- 
1855), Owen Wynne Jones (1828-70), and John 
Ceiriog Hughes (1832-87). 

Among nonfictional prose writers of the 19th 
century Samuel Roberts (1800-85) made a name 
as a political polemicist. The first important nov- 
elist in the Welsh language was Daniel Owen 
(1836-95), in whose works some see similarity to 
those of the English author Charles Dickens 
(q.v.). 

Modem Welsh Writers. The 20th century 
brought a tremendous surge of literary activity 
in Wales. The poets T. Gwynn Jones (1871-1949) 
and Robert Williams Parry (1884—1956) pro- 
duced distinguished poetry in the classic tradi- 
tion, and W. J. Gruffydd (1881-1954) produced 
excellent work in the freer meters. Sir John Mor- 
ris-Jones (1864—1929), a noted scholar but a true 
poet in temperament and inspiration, is cele- 
brated for his "Salm i Famon" ("A Psalm to 
Manon"), now regarded as a landmark in Welsh 
poetry because of its purity of diction and tech- 
nically exact use of the classical meters. His lyr- 
ics, in the freer forms, are also practically unsur- 
passed in 20th-century Welsh poetry, and his 
felicitous translations of poems from other lan- 
guages equal any of the best known ones. Using 
a simpler, more intimate style, T. H. Parry-Wil- 
liams (1887- ), enriched Welsh poetic lan- 

guage and set the model for later poets who, 
like him, couch subtle thoughts in colloquial- 
isms and everyday vocabulary. He usually em- 
ploys simple metrical forms but excels as well in 
the more rigid form of the sonnet (q.v.). Parry- 
Williams is also considered by some critics the 
most eloquent and vigorous 20th-century Welsh 
essayist. Among the younger poets, Bobi Jones 
(1929- ) is recognized as a master of both an- 

cient and modern meters. He has a gift for trans- 
forming homely words and well-known expres- 
sions into strikingly new combinations, 
delighting and startling the ear and eye alike. 
Bobi Jones is also a skilled short-story writer. 
Other outstanding modern poets include D. 
Gwenallt Jones (1899-1969), T. E, Nicholas 
(1879-1970), and Prosser Rhys (1901-45). 

Welsh 20th-century prose has been equally 
reinvigorated by a flood of fresh talent. Amply 
representing the short story are Kate Roberts 
(1891- ), widely regarded as the most pro- 

found and accomplished of all; D. J. Williams 
(1885-1969), also an essayist; E. Tegla Davies 
(1880- ); Amy Parry-Williams; Idwal Jones; 

Elena Puw Morgan; and Islwyn Williams. Su- 
perior novelists include T. Rowland Hughes 
(1903-49), Islwyn Flowc Elis (1924- ), and John 
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Rowlands. Saunders Lewis (1893- ), who ex- 

ce!s in all the literary forms previously cited, is 
a iso a playwright of distinction. Another impor- 
tant dramatist is J. Gwilym Jones, who is also 
known for his short stories. 

St should be noted that an impressive number 
of Welshmen are successful authors in English, 
for example, Dylan Thomas (q.v.), the renowned 
lyric poet and short-story writer. The continued 
existence of Welsh literature, however, is inevi- 
tably bound to the fate of the Welsh language, 
which ss row struggling valiantly for its life. 
WELSH SPRINGER SPANIEL, breed of spaniel 
(q.v.) known in Wales and western England for 
several centuries, and popular today particularly 
in Scotland, England, the United States, Austra- 
lia, India, and Thailand. The Welsh springer 
spaniel, which weighs from 33 to 40 lb., is 
smaller than the English springer spaniel which 
it otherwise resembles in a number of ways. It is 
larger, however, than the cocker spaniel, and 
because of its longer legs it can cover ground 
more quickly than the cocker. The Welsh 
springer spaniel has a skull that is of moderate 
length and slightly domed; small ears that taper 
towards the tip; eyes of medium size that are 
hazel or dark in color; long and muscular shoul- 
ders and neck; and a strong, compact, muscular 
body. It has a silky coat, red and white in color, 
which is straight or flat and thick. The animal is 
active, and is noted for its endurance and ability 
to stand extremes of heat and cold. It is most 
useful as a gun dog, is a good water dog, and 
makes an excellent watchdog and pet. 

WELSH TERRIER, type of terrier that suppos- 
edly originated in Wales approximately two 
centuries ago, but was not recognized as a sepa- 


rate breed until 1884; up to that time the dog 
was known either by its present name or as the 
old English terrier. The Welsh terrier was im- 
ported into the United States in 1888, and its 
popularity since that time has steadily in- 
creased. The dog is used for hunting the otter, 
fox, and badger, and also makes an excellent 
watchdog or pet. The Welsh terrier has a flat 
skull; a powerful jaw; v-shaped ears; small, dark- 
hazel eyes; a moderately long and thick neck; 
and straight, muscular legs. It has a wiry, hard, 
abundant coat, which is black and tan in color; 
it is 15 in. high at the shoulder and weighs about 
20 lb. 

WE LTV, Eudora (1909- ), American writer, 

born in Jackson, Miss., and educated at Missis- 
sippi State College for Women and the Univer- 
sity of Wisconsin. Set usually in her native State, 
most of her stories and novels are tales of ec- 
centric and even grotesque characters, whom 
she depicts with charm and humor. Many of the 
short stories that brought her fame first ap- 
peared in The New Yorker magazine. Her works 
include a collection of short stories entitled A 
Curtain of Green (1941) and the novels Delta 
Wedding (1946), The Ponder Heart (1954), and 
Losing Battles (1970). 

WENATCHEE, city in Washington, and county 
seat of Chelan Co., on the Columbia R., at the 
mouth of the Wenatchee R., 95 miles E. of Seat- 
tle and 140 miles w. of Spokane. The city is 
served by railroad and maintains an airport. The 
city had food-processing plants and lumber 
mills. It is the shipping point and distributing 
center of five fertile valleys comprising one of 
the greatest apple-growing districts in the 
world. In addition, the surrounding agricultural 
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area yields peaches, pears, cherries, prunes, 
apricots, and wheat. The Wenatchee area is also 
a dairying and mining region, especially noted 
for its copper mines. The city was founded in 
1888 and chartered in 1890. Pop. (1960) 16,726; 
(1970) 16,912. 

WENCHOW, city and port of the People's Re- 
public of China, in Chekiang Province, on the 
Wu R., 160 miles s.E. of Hangchow. Formerly 
known for its trade in tea, tin vases, and lamps, 
Wenchow now exports lumber, bamboo, tea, 
tobacco, and citrus fruits, and remains a trade 
center of an area growing tea, oranges, and cot- 
ton. The city includes among its industries 
paper milling, food processing, tanning, and the 
manufacture of wood products and straw mats. 
The settlement dates from the 4th century, and 
the port was opened to foreign trade in 1876. 
From 1912 to 1949 the city was known as Yung- 
kia. The name is also spelled Wen-chou. Pop. 
(1970 est.) 250,000. 

WENDS, name given by the Germans in medi- 
eval times to all the Slavic tribes occupying the 
territory roughly between the Elbe and Saale riv- 
ers on the west and the Oder R. on the east. 
German rulers waged wars against the powerful 
Wends from about the 6th century, conquering 
and Christianizing them in the 12th century. A 
fragment of the Wends, which calls itself Sorbs, 
or Serbs, has survived to the present day. The 
Sorbs number about 155,000 and are centered 
largely in the valley of the upper Spree R. in Lu- 
satia, a region of eastern Germany and south- 
western Poland. Their language, Wendish, or 
Sorbian, is a West Slavic language similar to Pol- 
ish and Czech. See Slavs. 

WENTWORTH. See Rockingham, Charles Wat- 
son- Wentworth, 2nd Marquis of; Strafford, Sir 
Thomas Wentworth, 1st Earl of. 

WENTWORTH, William Charles (1793-1872), 
Australian statesman, born on Norfolk Island, 
and educated in England at the University of 
Cambridge. He practiced law in Sydney, New 
South Wales, and in 1824 helped found the 
newspaper the Australian , in which he advo- 
cated a greater measure of self-rule for the col- 
ony. A spokesman also for the emancipists, as 
former convicts who had been transported from 
England were called, he fed their fight to over- 
come the political supremacy exercised by gov- 
ernment officials and voluntary settlers; see Aus- 
tralia: History. In 1842 New South Wales 
became the first Australian colony to be granted 
representative government, largely as a result of 
Wentworth's efforts. A member of the legisla- 
tive council formed that same year, he helped 
obtain a formal constitution for the colony in 


1854. Meanwhile, in 1850, he was responsible 
for passage of the bill founding the University 
of Sydney. Although he wanted self-rule for 
British colonies, as a wealthy landowner he dis- 
approved of the growing democracy in Austra- 
lia, and in 1862 he settled in England. Went- 
worth is often called "the Australian patriot". 
WEREWOLF (AS. wer y "man"; wu/f, "wolf"), 
according to a widespread superstition, a man 
who is transformed, or who transforms himself, 
into a wolf in nature and appearance. Lycan- 
thropy, the delusion that one has become a 
wolf, was known among the ancients, and 
examples are given in works of several classical 
writers. 

WERFEL, Franz (1890-1945), Austrian author, 
born in Prague. After attending the University of 
Prague for two years, he held a variety of posi- 
tions in Prague and Liepzig and, although a pac- 
ifist, served in the Austrian army in World War 1. 
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But writing was his major interest; a poem of his 
was published as early as 1908 and his first play 
appeared in print in 1910. By the end of the war, 
his reputation was established in Austria and 
Germany as a novelist, poet, and dramatist. 

After World War I, Werfel settled in Vienna. 
He remained there until 1938, when Austria was 
occupied by the National Socialist forces of 
Germany. For the next two years Werfel, a Jew, 
lived in France. In 1940, when the Germans in- 
vaded France, he fled again, this time to the 
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United States, where he spent the last five years 
of his life. 

Throughout his life Werfel was fascinated by 
the theater. Among his plays are Juarez und 
Maximilian (1924), basis of the American motion 
picture Juarez (1939); and Jacobowsky und der 
Oberst (1944), adapted by the American author 
Samuel Nathaniel Berman (q.v.) into a success- 
ful theatrical comedy, Jacobowsky and the 
Colonel (1944), and a motion picture, Me and 
the Colonel (1958). 

Werfel also wrote several novels, one of 
which, Die Vierzig Tage des Musa Dagh (1933; 
Eng. trans., The Forty Days of Musa Dagh, 1934), 
an epic tale of Armenian resistance to Turkish 
invaders, had a remarkable success in the U.S. In 
Das Lied von Bernadette (1941; Eng. trans.. The 
Song of Bernadette , 1942), which became a pop- 
ular American film (1944), Werfel shows his 
sympathy with Roman Catholicism as he re- 
counts the incidents leading to a young girl's 
sainthood. See also German Literature: Ex- 
pressionism. 

WERNER, Abraham Gottlob (1750-1817), Ger- 
man geologist and mineralogist, born near Bol- 
estewiec (now in Poland), and educated at the 
mining academy in Freiburg and at the Univer- 
sity of Leipzig. He became an instructor at the 
Freiburg mining academy in 1775 and subse- 
quently attained the rank of professor. 

Werner helped to establish geology and min- 
eralogy (qq.v.) as two distinct sciences and was 
the first investigator to classify minerals system- 
atically. He was also the founder of economic 
geology; see Geology, Economic As leader of 
the Neptunist school of geology, Werner put 
forth the theory that all stratified rocks had an 
aqueous origin. This view was opposed by the 
Plutonic school of the British geologist James 
Hutton (1726-97), whose theories ultimately 
prevailed. See Geology: History. 

WERNER, Alfred (1866-1919), Swiss chemist, 
bom in Mulhouse, France, and educated at the 
universities of Karlsruhe and Zurich. He was 
professor of chemistry at the University of Zur- 
ich from 1893 to 1915 and served as the director 
of the Chemical Institute in Zurich from 1909 to 
1915. 

Werner's research concerned the structure of 
complex inorganic compounds and the stereo- 
chemistry of nitrogen compounds, and his work 
helped explain isomerism; see Ion; Ionization. 
He is best known for his coordination theory of 
valence (q.v.), which he introduced in 1893 to 
account for the structure of complex inorganic 
compounds that cannot be explained by classi- 
cal valence theory. He postulated that metal 


ions possess coordinate valence bonds, by 
which they may combine with a definite num- 
ber of other molecules or ions, in accordance 
with a definite geometrical pattern. For his co- 
ordination theory Werner was awarded the 1913 
Nobel Prize in chemistry. Among other books 
he wrote Lehrbuch der Stereochemie ("Text- 
book of Stereochemistry", 1904). 

WERTHEIMER, Max. See Gestalt Psychology. 
WESER, river of West Germany, about 300 mi. 
long, and formed by the confluence of the 
Werra and Fulda rivers. It flows generally north- 
westward from Munden, in s.e. Lower Saxony, 
and empties into the North Sea s. of Bremerha- 
ven, forming a large estuary. The Weser is navi- 
gable throughout its course and is connected by 
canal with the Elbe, Rhine, and Ems canal sys- 
tems. Its chief tributaries are the Diemel, Hunte, 
and Aller. 

WESLACO, city of Texas, in Hidalgo Co., near 
the border with Mexico, about 18 miles w. of 
Harlingen. A processing and marketing area, 
vegetables and citrus fruits are packed and 
canned. The city also has some manufacturing. 
Weslaco was incorporated into a city in 1921. 
Pop. (1960) 15,649; (1970) 15,313. 

WESLEY, name of two British brothers promi- 
nent in the history of Methodism (q.v.). 

John Wesley (1703-91), theologian, evangelist 
(q.v.), and founder of Methodism, born in the 
rectory at Epworth, Lincolnshire, and educated 
at Charterhouse School and Christ Church, Uni- 
versity of Oxford. He was the fifteenth child of 
the British clergyman Samuel Wesley (1662- 
1735). Ordained deacon in 1725 and admitted to 
the priesthood of the Church of England (q.v.) 
in 1728, John Wesley acted for a time as curate 
to his father. In 1729 he went into residence at 
Oxford as a fellow of Lincoln College. There he 
joined the Holy Club, a group of students that 
included his brother Charles (see below) and, 
later, George Whitefield (q.v.), who was to be- 
come the founder of Calvinistic Methodism; see 
Calvinism. The club members adhered strictly 
and methodically to religious precepts and 
practices, among them visiting prisons and 
comforting the sick, and were thus derisively 
called "methodists" by their schoolmates. 

In 1735 Wesley went to Georgia as an Angli- 
can missionary. On the ship to Savannah he met 
some German Moravians, whose simple evan- 
gelical piety greatly impressed him; see Mora- 
vian Church; Pietism. He continued to associate 
with them while in Georgia and translated some 
of their hymns into English. Except for this asso- 
ciation, Wesley's American experience was a 
failure. 
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Upon his return to England in 1738, he again 
sought out the Moravians; while attending one 
of their meetings in Aldersgate Street, London, 
on May 24, 1738, he experienced a religious 
awakening that profoundly convinced him that 
salvation was possible for every man through 
faith (q.v.) in Jesus Christ alone. 

In March, 1739, George Whitefield, who had 
met with great success as an evangelist (q.v.) in 
Bristol, urged Wesley to join him in his endeav- 
ors. Despite his initial opposition to preaching 
outside the church, Wesley preached an open- 
air sermon on April 2, and the enthusiastic reac- 
tion of his audience convinced him that open- 
air preaching was the most effective way of 
reaching the masses. Few pulpits would be 
open to him in any case, for the Anglican 
Church frowned on revivalism; see Revivals, Reli- 
gious. 

Wesley attracted immense crowds virtually 
from the outset of his evangelical career. His 
success also was due, in part, to the fact that 
contemporary England was ready for a revivalist 
movement; the Anglican Church was seemingly 
unable to offer the kind of personal faith that 
the people craved. Thus Wesley's emphasis 
upon inner religion and his assurance that each 
man was accepted as a child of God had a tre- 
mendous popular appeal. 


John Wesley preaching to the Indians. 

On May 1, 1739, Wesley and a group of his 
followers, meeting in a shop on West Street, 
London, formed the first Methodist society. Two 
similar organizations were established in Bristol 
the same month. Late in 1739 the London soci- 
ety began to meet in a building called the 
Foundry, which served as the headquarters of 
Methodism for many years. 

With the growth of the Methodist movement, 
the need for tighter organization became acute. 
In 1742 the societies were divided into classes, 
with a leader for each class. These class meet- 
ings contributed greatly to the success of the 
movement, but equally important were their 
leaders, many of whom Wesley designated lay 
preachers. Wesley called the first conference of 
Methodist leaders in 1744, and conferences 
were held annually thereafter. 

In 1751, at the age of forty-eight, Wesley mar- 
ried Mary Vazeille (about 1710-81), a widow 
with four children. The marriage was not suc- 
cessful, and she finally left him; Wesley had no 
children of his own. 

An indefatigable preacher and organizer, 
Wesley traveled about 5000 mi. a year, deliver- 
ing as many as four or five sermons a day and 
founding new societies. 
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Wesley parted with the Moravians in 1740 be- 
cause of doctrinal disagreements. He also re- 
fected the Calvinist doctrine of predestination 
(q.v.), thus breaking with VVhitefield. 

He also discarded many tenets of the Church 
of England, including the doctrine of the apos- 
tolic succession (the maintenance of an un- 
broken tine of succession of bishops of the 
Christian Church beginning with Saint Peter, 
q.v.), but he never voiced any intention of es- 
tablishing the movement as a new church. Yet 
his actions made separation inevitable, in 1784 
he issued the deed of declaration, which pro- 
vided rules and regulations for the guidance of 
the Methodist societies. The same year he ap- 
pointed his aide Thomas Coke (1747—1814), an 
Anglican clergyman, a superintendent of the 
Methodist organization in the United States 
{see Methodist Church, The), empowering him 
to administer the sacraments ( see Sacrament); 
other ordinations followed. Ordination rep- 
resented the biggest step in the direction of a 
break with the Anglican Church; see Orders, 
Holy. Separation did not take place, however, 
until after Wesley's death. 

Wesley was deeply concerned with the intel- 
lectual, economic, and physical well-being of 
the masses. He was also a prolific writer on a 
wide variety of historical and religious subjects. 
His books were sold cheaply, so that even the 
poor man could afford to buy them; thus he did 
much to improve the reading habits of the gen- 
eral public. He aided debtors and those trying to 
establish businesses and founded medical dis- 
pensaries. He opposed slavery (q.v.) and was in- 
terested in social-reform movements of all 
kinds. 

Wesley compiled twenty-three collections of 
hymns, edited a monthly magazine, translated 
Creek, Latin, and Hebrew works, and edited, 
under the title The Christian's Pattern , the noted 
medieval devotional work De Imitatione Christ ! , 
generally ascribed to the German ecclesiastic 
Thomas a Kempis (q.v.). His personal Journal 
(1735-90) is outstanding for the frank exposition 
of his spiritual development. 

In the latter years of his life the hostility of the 
Anglican Church to Methodism had virtually 
disappeared, and Wesley was greatly admired. 
He was buried in the graveyard of City Road 
chapel, London, but there is a memorial plaque 
in Westminster Abbey (q.v.) inscribed with his 
name. 

Charles Wesley (1707-88), clergyman and 
hymnist, born in the rectory at Epworth, Lin- 
colnshire, and educated at Westminster School 
and Christ Church, University of Oxford. While 


at Oxford he was a member, with his brother 
John, of the Holy Club. 

In 1735 Wesley was ordained in the Church of 
England. Later that year he went to Georgia with 
his brother John as secretary to the colonial gov- 
ernor James Edward Oglethorpe (q.v.). Ill health 
forced him to relinquish that post, however, and 
he returned to England the following year. 

On May 21, 1738, Charles Wesley experienced 
a religious awakening akin to that which his 
brother John was to undergo three days later. 
Charles subsequently was closely associated 
with the Wesleyan movement and traveled ex- 
tensively as an evangelical preacher. After 1756 
he carried on his work chiefly in Bristol and in 
London, where he lived from 1771 on. 

The two Wesleys differed on certain doctrinal 
matters. In addition, Charles strongly opposed 
steps that might lead to separation from the 
Church of England, and thus disapproved of 
John's ordinations. Charles Wesley is often 
called the poet of the Methodist movement. He 
composed almost 7000 hymns, many of which 
are still sung in Protestant churches. Among the 
most widely known are "Jesus, Lover of My 
Soul"; "Hark! The Herald Angels Sing"; and 
"Love Divine, All Love Excelling". 

WESSEX, Anglo-Saxon kingdom in England, 
founded probably early in the 6th century by 
West Saxons under the leadership of Prince Cer- 
dic (d. 534) and his son Cynric (d. 560). The 
frontiers of the kingdom were greatly extended 
by Cynric's son Cealwin (560-93), who became 
king on the death of his father. During the next 
century Wessex was usually ruled by other 
Saxon kingdoms, notably Mercia, Northumbria, 
and Kent (qq.v.). Under King Ine (r. 688-726), 
Wessex emerged as one of the strongest king- 
doms on the island. Early in the 9th century, 
King Egbert (q.v.), having conquered Mercia, 
Northumbria, and several other kingdoms, in- 
cluding Essex and Kent, was acknowledged 
overlord of all England. During the reign of his 
grandson Alfred (q.v.), called the Great, the 
Danes, who had long harassed the Saxons, ac- 
knowledged the sovereignty of Wessex over all 
English territory not under Danish rule. Wessex 
then ceased to exist as a separate political en- 
tity. For subsequent developments, see England: 
History: The Wessex Supremacy. The British 
novelist and poet Thomas Hardy (q.v.) gave the 
name "Wessex" to the region (mainly present- 
day Dorsetshire) which served as the setting for 
many of his writings. 

WEST, Benjamin (1738-1820), American 
painter, born in Springfield (now Swarthmore), 
Pa., and largely self-taught. He painted portraits 
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in Philadelphia from 1746 to 1759 and in New 
York in 1759-60. He went to Italy in 1760 and ac- 
quired a classical style of painting by copying 
the works of such Italian masters as Titian and 
Raphael (qq.v.). In 1763 West moved to England, 
where he soon gained the friendship of the Brit- 
ish portraitist Sir Joshua Reynolds and the pa- 
tronage of King George III (qq.v.), who commis- 
sioned him to execute portraits of members of 
the royal family and, in 1772, appointed him his- 
torical painter to the court. West was a founder, 
in 1768, of the Royal Academy of Arts. On the 
death of Reynolds, its first president, in 1792, 
West succeeded to the presidency of the acad- 
emy, remaining in the post for the rest of his 
life. He became a leader of the developing real- 
ist movement when his painting " The Death of 
Wolfe" (1770, National Gallery, Ottawa) broke 
the usual tradition of depicting soldiers in con- 
temporary battle scenes wearing Greco-Roman 
costumes. West encouraged and influenced 
many young American painters who studied 
under him in London, among them Gilbert 
Charles Stuart and John Singleton Copley 
(qq.v.). Examples of his work include "Penn's 
Treaty with the Indians" (1772, Independence 
Hall, Philadelphia) and "Christ Healing the Sick" 
(1801, National Gallery, London). 

WEST, Nathanael, pen name of NATHAN 
WALLENSTEIN WEINSTEIN (1904-40), American 


"The Death of Wolfe" (1770) by Benjamin West. 

National Gallery of Canada. Ottawa 

novelist, born in New York City. After graduat- 
ing from Brown University in 1924, he lived 
briefly in France, then worked as a clerk in vari- 
ous hotels in New York City. His first novel. The 
Dream Life of Balso Snell (1931), was not suc- 
cessful. Miss Lonelyhearts (1933), his best- 
known book, tells of the confrontations be- 
tween a bitter male advice-to-the-lovelorn col- 
umnist and his correspondents. It was followed 
by A Cool Million (1934), a satire of the moralis- 
tic rags-to-riches sagas popular in the 1890's. His 
last novel, The Day?<>fthe locust (1939), saw. 
agely depicts a galley ojjjgrotesques in Holly?,, 
wood, where West worked as a screenwriter: j 
Although his earlyjdeath in an automobile ac- 
cident limited West's output to four novels, tie 
popularity of his books, as well as his critical 
reputation, has consistently increased. 

WEST, Dame Rebecca, pen name of CICILY 
ISABEL FAIRFIELD ANDREWS (1892- ), Brit- 

ish novelist, critic, ; and journalist, ;born -jq 
County Kerry, Ireland, and educated at George* 
Watson's Ladies' College, Edinburgh, Scotland! 
As an actress she 

West after the heroine of the play Rosmersholm , 
by the Norwegian playwright Henrik Ibsen 
(q.v.). An ardent feminist and a member of the 
socialist Fabian Society (q.v.), she turned to 
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writing and while still in her twenties won inter- 
national recognition as a novelist, literary critic, 
and political analyst. In 1930 she married Henry 
Maxwell Andrews, a British banker. Her major 
nonfiction work, Black Lamb and Grey Falcon 
(1941), is a perceptive study of Yugoslavia from 
a historic point of view and the point of view of 
a tourist and a keen critique of modern culture. 
Miss West has been called the best woman jour- 
nalist of Great Britain and the United States be- 
cause of her psychological understanding and 
analytical skills. Her reports on the treason trials 
of notable Britishers after World War II for the 
New Yorker magazine were republished in The 
Meaning of Treason (1947). Other political es- 
says and literary criticisms appeared in such 
magazines as the British New Statesman and the 
American New Republic. Collections of her 
nonfiction writings include A Train of Powder 
(1955) and The New Meaning of Treason (1964). 
intelligence, wit, and beautifully detailed set- 
tings and characterizations mark her novels, in- 
cluding The Thinking Reed (1936), The Fountain 
Overflows (1956), and The Birds Fall Down 
(1966). She was created Dame Commander of 
the British Empire in 1959. 

WEST ALUS, city of Wisconsin, in Milwaukee 
Co., adjoining on the w. the city of Milwaukee, 
of which it is a residential and industrial suburb. 
Heavy machinery, turbines, tractors, and gaso- 
line engines are manufactured in its principal 
industrial plants. West Allis was incorporated as 
a village in 1902 and as a city in 1906. Pop. (1960) 
68,157; (1970) 71,723. 

WEST BENGAL, State of the Republic of India, 
bordered on the n.e. and e. by Bangladesh, on 
the s. by the Bay of Bengal, on the s.w. by Orissa 
State, and on the w. and n.w. by Bihar State. See 
Bengal. 

WESTBROOK, city of Maine, in Cumberland 
Co., on the Presumpscot R., about 7 miles w. of 
Portland. Manufactures include machinery, tex- 
tiles, and paper and wood products. Westbrook 
was incorporated as a town in 1814 and as a city 
in 1891. Pop. (1960) 13,820; (1970) 14,444. 
WESTBURY, village of New York, in Nassau 
Co., on Long Island, about 2 miles s.w. of Hicks- 
ville. The village has manufactures of electronic 
equipment and metal products. It is the site of a 
harness race track. Settled in 1650, Westbury 
was incorporated in 1932. Pop. (1960) 14,757; 
(1970) 15,362. 

WEST CHESTER, borough in Pennsylvania, 
and county seat of Chester Co., about 20 miles 
w. of central Philadelphia. Primarily residential, 
manufactures include machinery, pharmaceuti- 
cals, and metal products. It is the site of West 


Chester State College, founded in 1812. West 
Chester was established in 1788, and incorpo- 
rated as a borough in 1799. Pop. (1960) 15,705; 
(1970) 19,301. 

WESTCHESTER, village of Illinois, in Cook Co., 
about 15 miles s.w. of central Chicago, of which 
it is a suburb. Westchester was incorporated in 
1925. Pop. (1960) 18,092; (1970) 20,033. 

WEST COVINA, city of California, In Los An- 
geles Co., on Walnut Creek north of the Puente 
and San Jose Hills, 18 miles e. of downtown Los 
Angeles. A trade center in an area of the eastern 
San Gabriel Valley growing citrus fruits and wal- 
nuts, West Covina manufactures precision elec- 
tronic equipment. The city was incorporated in 
1923. Pop. (1960) 50,645; (1970) 68,034. 

WEST DES MOINES, city of Iowa, in Polk Co., 
a suburb about 6 miles w. of central Des 
Moines. Corn, wheat, and hay are grown in the 
surrounding area. Principal manufactures in- 
clude electrical equipment, foundry products, 
cement, and metal nozzles. Incorporated as Val- 
ley Junction in 1893, the city received its present 
name in 1938. Pop. (1960) 11,949; (1970) 16,441. 
WESTERLY, town in Rhode Island, and county 
seat of Washington Co., on the Pawcatuck R., 
which there forms the Connecticut boundary, 
about 27 miles s.w. of Newport. Transportation 
facilities include a railroad and a 100-ft. bridge 
over the river. The town is a summer resort and 
a manufacturing center. In the town and vicinity 
are extensive granite quarries; other industrial 
establishments in Westerly are commercial fish- 
eries, textile mills, and factories producing 
color-printing presses, elastic webbing, wire- 
stitching machines, rubber goods, and cotton 
dyers and converters. The town, which com- 
prises several villages, including Bradford and 
Watch Hill, provides 6 mi. of bathing beaches. 
Westerly was once an important shipbuilding 
center. Before the War of 1812 the American 
naval officer Oliver Hazard Perry (see under 
Perry), built gunboats there. The first settlement 
on the site of the present town was established 
in 1648 and the town was incorporated in 1669. 
Pop. (1960) 14,267; (1970) 17,248. 
WESTERMARCK, Edward Alexander (1862- 
1939), Finnish anthropologist, born in Helsinki, 
and educated at the University of Helsinki. From 
1907 to 1930 he was professor of sociology at the 
University of London and simultaneously pro- 
fessor of moral philosophy at the University of 
Helsinki. Subsequently he was professor of phi- 
losophy at Turku University in Finland until his 
retirement in 1935. 

Westermarck, who wrote most of his works in 
English, is best known for his study of marriage 
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customs; see Family. His authoritative work The 
History of Human Marriage (1891) stresses the 
importance of the family unit throughout his- 
tory. He is noted also for his sociological studies 
of Moroccan customs and for his research on 
the origins of moral ideas, which resulted in 
such studies as The Origin and Development of 
the Moral Ideas (2 vol., 1906-08). 

WESTERN AUSTRALIA, largest State of the 
Commonwealth of Australia, bounded on the n., 
w., and s. by the Indian Ocean and on the e. by 
South Australia and Northern Territory. Except 
for the fertile s.w. coastal area known as Swan- 
land, most of the State is a sandy, dry plateau 
with little vegetation. The highest point is Mt. 
Bruce (4024 ft.), situated in the n.w. portion. The 
climate varies from tropical in the n. to temper- 
ate in the s.w. Annual temperatures in the ex- 
treme n. average between 80° and 85° F. Precip- 
itation, which occurs mainly during the summer 
season, is moderate. Swanland has temperatures 
ranging from 50° to 80° F. and rainfall varying 
from 20 to 50 in. annually; there the rainy season 
occurs in winter (May-October). The climate of 
the inland desert regions is characterized by 
more extreme temperature variations and scanty 
rainfall. Western Australia is the most sparsely 
settled State of the Commonwealth and one of 
the most sparsely settled regions in the world. 
Most of it is wholly uninhabited, the population 
being confined mainly to portions of the coast 
region and to the gold-mining settlements in 
the interior. Perth is the capital and largest city, 
and Fremantle is the chief port. Area, 978,920 
sq.mi.; pop. (1971) 1,030,469. 

Stock raising, mining, and fishing (including 
pearling) are the leading industries. The princi- 
pal crops are wheat, oats, barley, hay, potatoes, 
tobacco, and orchard fruits. Livestock includes 
sheep, cattle, pigs, and horses. Western Austra- 
lia leads the Commonwealth in gold produc- 
tion; Kalgoorlie is the center of the chief gold- 
mining region. Iron ore and bauxite are being 
mined in increasing quantities from recently 
discovered deposits. State forests and timber re- 
serves covered an area of about 7,000,000 acres 
in the early 1970's. 

Education is secular and free; primary school 
attendance is compulsory. Some 570 govern- 
ment schools and 385 nongovernment schools 
had an enrollment of about 162,000 and 50,000 
pupils, respectively, in one year in the late 
1960's. The University of Western Australia is lo- 
cated in Nedlands. About one half of the inhab- 
itants are adherents of the Church of England. 
Other important denominations are the Roman 
Catholic, Methodist, and Presbyterian. 


Executive power is vested in a governor, act- 
ing through a responsible ministry, and legisla- 
tive power in a parliament of two houses, 
namely the Legislative Council, consisting of 30 
members elected for six years, and the Legisla- 
tive Assembly, consisting of 51 members elected 
for three years. 

History. The coast of Western Australia was 
probably visited by Spanish and Portuguese 
navigators in the 16th century. In the following 
century the Dutch explorer Abel Janszoon Tas- 
man (q.v.) surveyed the north coast. The west 
coast was only surveyed during later explora- 
tions. The earliest settlement was founded by 
British colonists in 1825. The British took formal 
official possession of the land in 1829. In that 
year the colonization of Western Australia was 
begun on a planned basis by a British organiza- 
tion, which received large land grants. Several 
thousand convicts from Sydney were numbered 
among the early settlers. It was not until 1870, 
however, that extensive efforts were made by 
the British to facilitate the development of the 
colony. On Jan. 1, 1901, Western Australia be- 
came a State of the Australian Commonwealth. 
WESTERN BUG, alternate name of a river in 
the Soviet Union. See Bug. 

WESTERN DVINA. See Dvina 

WESTERN EMPIRE. See Rome, History of: The 

Empire: Decline and Fall (193-A76). 

WESTERN EUROPEAN UNION, formerly 
BRUSSELS TREATY ORGANIZATION, associa- 
tion of European countries inaugurated in 1955. 
The union consists of Great Britain, France, Bel- 
gium, the Netherlands, and Luxembourg, the 
countries that established the Brussels Treaty 
Organization in 1948, and Italy and West Ger- 
many, the countries that acceded to it in 1954. 
The original and basic aims of the union are set 
forth in the Brussels Treaty, a fifty-year pact pro- 
viding for "collaboration in economic, social 
and cultural matters and for collective self-de- 
fense". 

The military functions of the organization are 
now performed by the North Atlantic Treaty Or- 
ganization (q.v.), known as NATO, and most of 
its economic activities are handled by the Euro- 
pean Economic Community (q.v.), popularly 
known as the Common Market. Cultural and so- 
cial activities were transferred to the Council of 
Europe (q.v.) in 1960. The principal activities of 
the union, therefore, have been in regard to the 
defense effort of West Germany and to certain 
economic affairs of Great Britain until such time 
as it formally joins the Common Market. Meet- 
ings of the council of the union, consisting of 
the foreign ministers of the seven member na- 
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fions or their representatives, were held at the 
London headquarters at quarterly intervals after 
October, 1963. 

WESTERN ISLANDS. See Hebrides. 

WESTERN ONTARIO, UNIVERSITY OF, pri- 
vately controlled coeducational institution of 
higher learning, located in London, Ontario, 
Canada. Originally affiliated with the Church of 
England, the school was chartered in 1878 as 
Western University of London, Ontario; instruc- 
tion began in 1881. The Anglican connection 
was severed in 1908, and the present name was 
adopted in 1923. The university includes three 
affiliated colleges, Brescia College, Huron Col- 
lege, and King's College; faculties of arts, music, 
social science, science, engineering science, 
law, physical education, medicine, nursing, 
dentistry' and graduate studies, offering gradu- 
ate courses in most areas; schools of business 
administration and library and information serv- 
ice, and ASthouse College of Education. The de- 
grees of bachelor, master, and doctor are con- 
ferred. Extension and correspondence courses 
are offered. The university libraries contain ap- 
proximately 1,000, 000 bound volumes. In 1973- 
74 enrollment totaled 16,007 students, and the 
faculty numbered about 900. 

WESTERN RESERVE, in United States history, 

Samoan children tell the story of the United Nations in 
Song, United Nations 


that part of the public lands in Ohio claimed by 
Connecticut under its charter of 1662, and re- 
served to it even when it ceded (1786) its claims 
to its western lands. The region began at the 
Pennsylvania boundary, extended 120 mi. west- 
ward, and comprised 3,667,000 acres. The re- 
serve had no permanent government until 1800, 
when it was incorporated in the Northwest Ter- 
ritory (q.v.) as Trumbull County. Proceeds from 
sales of this land were allocated to the State 
school fund. 

WESTERN RESERVE UNIVERSITY. See Case 
Western Reserve University. 

WESTERN SAMOA, independent island na- 
tion in the South Pacific Ocean, in the large w. 
portion of the 300-mi.-long Samoan archipelago. 
Western Samoa lies between about lat. 13° S. 
and lat. 15° S. and long. 171° W. and long. 173° 
W., due w. of American Samoa. The land area of 
1097 sq.mi. comprises two large islands, Savai'i 
and Upoiu, and several smaller islands. Savai'i 
and Upoiu are mountainous, fertile, and well 
watered, and the principal industry of the 
country is agriculture. The three main crops are 
cocoa, bananas, and copra. 

The population (1971 census) is- 146,635. The 
overall population density is 133.7 per sq.mi. 
(1971). Apia (pop. 1970 est., 28,880) is the capital 
and commercial center. Most Samoans live in 
about 400 seashore villages with populations 
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ranging from 100 to 500 persons. The Samoan 
people are a distinct branch of the Polynesian 
race and the religion of the majority is Christi- 
anity. English and Samoan are the official lan- 
guages. 

Education is as yet neither free nor compul- 
sory, but according to latest information, more 
than 500 primary schools were attended by over 
30,000 pupils, and 14 secondary schools by over 
2000. One teachers' training college, 1 agricul- 
tural college, and 2 theological colleges are 
maintained. A number of Samoan students go 
abroad for higher education, often with scholar- 
ship aid. 

The road system of Western Samoa consists of 
about 550 mi. of roads, and in 1971 registered 
vehicles totaled 2080. Faleolo Aerodrome is the 
airfield. Radio broadcasting is the responsibility 
of the government. 

New Zealand has been the chief source of fi- 
nancial aid to Western Samoa and in 1965 the 
New Zealand government approved $442,000 
for the Western Samoa Aid Program for 1966-68. 
Banking is managed by the Bank of Western 
Samoa, which is owned jointly by the govern- 
ment of Western Samoa (45 percent) and the 
Bank of New Zealand (55 percent). Decimal cur- 
rency was introduced in 1967 to replace the 
pound currency. Under the new system, the 
unit of currency is the Western Samoan dollar 
(.60 dollars equal U.S.$1; 1973). In a recent year 
the national budget showed revenues of about 
$6,500,000 and slightly higher expenditures. 

Samoan society retains its traditional organi- 
zation. The people live within an aiga system, 
which is an extended family group headed by a 
matai, or chief. The system provides security 
and care for those within the clan. The aiga sys- 
tem is also the liaison between the people and 
the modern political system. The constitution of 
Western Samoa provides for a parliament, con- 
sisting of a head of state and the Legislative As- 
sembly. Parliament includes 45 Samoan mem- 
bers and 2 members representing the individual 
voters (European community). The Samoan 
members are elected from territorial constituen- 
cies on a franchise confined to the matais; the 
European community elects by universal suf- 
frage. Executive power is vested in the head of 
state, an office held jointly by two chiefs. The 
judiciary is independent of both executive and 
legislative branches, and includes the supreme 
court and lower courts. The chief justice is ap- 
pointed by the head of state. 

Western Samoa was placed under the admin- 
istration of New Zealand following World War I. 
Under an arrangement approved by the United 


Nations, a plebiscite was held on May 9, 1961, 
and the people voted in favor of independence. 
The U.N. General Assembly voted unanimously 
on Oct. 18, 1961, to terminate New Zealand trus- 
teeship. Accordingly, Western Samoa became 
an independent state on Jan. 1, 1962. See Samoa. 
WESTERN UNION TELEGRAPH COMPANY. 
See Telegraph: Radiotelegraphy; Modern Tele- 
graph Services. 

WESTFIELD, city of Massachusetts, in Hamp- 
den Co., on the Westfield R., 7 miles w. of 
Springfield. It is a railroad junction point, and 
maintains a municipal airport. The city is a man- 
ufacturing and distributing center of an area in- 
cluding about twenty other towns and compris- 
ing sections devoted to the cultivation of 
tobacco and garden truck. Westfield's industrial 
development dates from the manufacture there 
of whips and lashes early in the 18th century; in 
the 19th century Westfield was known as The 
Whip City. The leading industries today are the 
manufacture of bicycles, steel products, and 
paper goods. In addition, Westfield has marble 
and trap-rock quarries, printing plants, and a 
flower and shrub nursery. 

The city is the site of the State College at 
Westfield, established in 1844, and of a State 
sanatorium for the treatment of tuberculosis 
and cancer. The Westfield Athenaeum contains 
museums of art and history. A trading post, 
called by the Indian name Woronoco, was es- 
tablished on the site of the present city about 
1640. The settlement which developed was a 
part of Springfield (q.v.) until 1669, when it was 
incorporated separately as a town. It was char- 
tered as a city in 1921. Pop. (1960) 26,302; (1970) 
31,433. 

WESTFIELD, town of New Jersey, in Union 
Co., 6 miles s.w. of Elizabeth and 11 miles s.w. of 
Newark. Principally residential, the town manu- 
factures aircraft parts, electronic devices, ma- 
chine and metal products, building materials, 
paint, printed matter, toys, plastic products, and 
food and dairy products. It is the site of the pre- 
Revolutionary Scudder House; Tamaques Reser- 
vation, now a park; remains of an Indian burial 
ground; and a Revolutionary War cemetery. 
Mindowaskin Park, in the center of town, was 
named for one of the Indians who sold the land 
to the first settlers in 1684. Originally called the 
West Fields of Elizabeth Town, the township 
was organized in 1794 and the town incorpo- 
rated in 1903. Pop. (1960) 31,447; (1970) 33,720. 
WEST GERMANY. See Germany: The Postwar 
Period . 

WEST HOLLYWOOD, unincorporated resi- 
dential area of California, in Los Angeles Co., in 
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the Hollywood Hills section of the Santa Mon- 
ica Vtts., 7 miles vw. of downtown Los Angeles. 
Situated between Hollywood and Beverly Hills, 
the area contains the United Artists Studio. It 
was formerly a part of incorporated Hollywood, 
which merged with Los Angeles in 1910, but at 
that time West Hollywood reverted to the 
county. Pop. (1960) 28,870; (1970) 29,448. 

WEST INDIA COMPANY, DUTCH. See 

Dutch West India Company. 

WEST INDIA COMPANY, FRENCH. See 

French West India Company. 

WEST INDIES, in physical geography, an ar- 
chipelago in the n. part of the Western Hemi- 
sphere, separating the Caribbean Sea from the 
Atlantic Ocean. Discovered and called the In- 
dies by the Italian-born explorer Christopher 
Columbus (q.v.), it was subsequently designated 
the West Indies to distinguish it from the East 
Indies (q.v.) archipelago. 

The West indies comprises three main island 
chains that extend in a roughly crescent shape 
from the e. tip of the Yucatan Peninsula in Mex- 
ico and s.e. Florida in the United States to the 
Venezuelan coast of South America. The n. ex- 
tremity lies at approximately lat. 27° N.; the s. 
extremity at about Sat. 10° N. The approximate 
limits from e. to w. are long. 59°15' W. and long. 

A view of private vacation homes on the shore of Saint 
Vincent , one of the West Indies Associated States , in 
the Windward Islands. Luisvmota 


85° W., respectively. The Bahama Islands, in the 
n., form a southeasterly line. The Greater An- 
tilles, comprising the islands of Cuba, Hispan- 
iola, Jamaica, and Puerto Rico, lie in the center. 
To the s.e., arching southward from Puerto Rico 
and then westward along the Venezuelan coast 
are the Lesser Antilles, comprising the Virgin 
Islands, Leeward Islands, and Windward Islands. 
Barbados, Trinidad, Tobago, and the Nether- 
lands Antilles are often considered part of this 
third chain (see Antilles). The land area of the 
West Indies totals more than 91,000 sq.mi., and 
the total population in the early 1970's was 
about 26,000,000. 

Most of the noncoral islands of the West In- 
dies are mountainous, projecting remnants of 
submerged ranges related to Central and South 
American mountain systems. Elevations of 7000 
to 8000 ft. are common in the Greater Antilles* 
the highest point (10,417 ft.) is Pico Duarte in 
the Cordillera Central of the Dominican Repub- 
lic. The inner chain of the Lesser Antilles, part of 
a submerged volcanic ridge, consists mainly of 
volcanic cones, a number of which are still ac- 
tive: the outer chain is composed largely of 
coral and uplifted limestone. Elevations in the 
Lesser Antilles rarely exceed 5000 ft. The south- 
ernmost part of the archipelago, from Trinidad 
to Aruba, is geologically related to South Ameri- 
can rock and mountain formations. The Baha- 
mas and north-central Cuba, relatively flat lime- 
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West Indies. Plate 1 . Caribbean scenes. Above: The people of Port-of-Spain , principal city of Trinidad celebrate a 
colorful Mardi Gras. Famed around the world for their love of song and dance, Trinidadians take credit for 
originating calypso music and the steel band. Below: The fruit and vegetable market in Saint George's capital of 
the island of Grenada, in the Windward Islands. ' L ui SVi „ ota 
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A beach on Saint Lucia , one of the Windward Islands. 
In the background (right) rises the picturesque cone of 
Grand Piton Mountain. LuisViiiota 

stone and coral formations, are geologically 
related to formations in Florida and the Yucatan 
Peninsula. Several deep ocean trenches lie close 
offshore and parallel to the islands of the 
Greater and Lesser Antilles, marking unstable 
crustal zones in which earthquakes may occur. 
Climate. Except for part of the Bahamas chain, 
all the West Indies islands lie within the Tropic 
Zone, but temperate climatic conditions exist in 
many mountainous regions; and weather condi- 
tions at lower elevations are modified by such 
oceanic influences as the trade winds. Two sea- 
sons are distinguishable: a relatively dry season, 
from November through May; and a wet season, 
from June through October. Northeastern winds 
prevail during the wet season, and southeastern 
winds during the dry season. Hurricanes, 
formed in the Atlantic, may occur between July 
and October, destroying much life and property 
when they sweep onshore. Temperatures 
throughout the coastal regions of the archipel- 
ago seldom fall below 70° F. in the coolest 
months, January and February; the average is 
about 80°~85° during July and August. Precipita- 
tion averages some 65 in. annually. Below-aver- 
age temperatures are common, however, in 
high mountainous areas, and sharp variations in 
average precipitation are recorded on the 
mountain slopes. 


Plants and Animals. Indigenous plants are 
tropical and subtropical. Many islands contain 
dense forests, and various species of valuable 
timber and fruit trees are found. Numerous spe- 
cies of imported plant life, particularly grains, 
vegetables, and other varieties native to the 
Temperate Zone, flourish in the archipelago be- 
cause of the diversified climate. Large mammals 
are not found among native animals. Of the 
smaller mammals, the armadillo, raccoon, opos- 
sum, monkey, and agouti are typical. Snakes, es- 
pecially adders and boas, and various lizards are 
plentiful in the archipelago. Tropical and sub- 
tropical birds, such as the parrot, trogon, and 
many waterfowl, are abundant. 

People. No indigenous people remain in the 
West Indies; the pre-Columbian Indian popula- 
tion was either killed or assimilated quite early. 
Thus, the present-day population is largely of 
European and African descent. See Arawakan; 
Carib. 

Political Divisions. Politically, the West Indies 
comprises seven independent nations and a 
number of colonial dependencies, territories, 
and possessions. The Republic of Cuba, consist- 
ing of the island of Cuba and several off-lying 
islands, is the largest West Indies nation. Haiti 
and the Dominican Republic, two other inde- 
pendent nations, occupy Hispaniola, the sec- 
ond-largest island of the archipelago. Jamaica, 
Barbados, the Bahamas, and Trinidad and To- 
bago are the other sovereign nations. 
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West indies. Plate 3. Top: A steel band performs for 
visitors on the island of Aruba , Netherlands Antilles 
Center: Handlers set their birds to a cockfight , a popu- 
lar sport with Haitians , who breed and train gamecocks 
for fighting. Bottom: Idyllic scenes such as this in the 
Port Antonio area make rafting a strong tourist at- 
traction in Jamaica. 



Caribbean Tourist Board 
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WESTINGHOUSE ELECTRIC CORPORATION 


Sovereignty over nearly all of the other West 
indies islands is distributed among the U.S., 
France, the Netherlands, and Great Britain. 
Puerto Rico, fourth-largest island of the archi- 
pelago, is a Commonwealth of the U.S.; and sev- 
eral of the Virgin Islands are U.S. territories (see 
Virgin Islands of the United States). The French 
West Indies includes Martinique, Guadeloupe, 
and a number of small-island dependencies of 
Guadeloupe. The Dutch possessions consist of 
Curasao, Bonaire, Aruba, and three smaller 
Lesser Antilles Islands; see Netherlands Antilles. 
Venezuela holds seventy-two Lesser Antilles 
islands (total area, 14,633 sq.mi.). Dependencies 
of Great Britain are the Cayman Islands, Turks 
and Caicos Islands (qq.v.), some islands of the 
Windward group, and some of the Virgin 
Islands (see Virgin Islands, British; West Indies, 
The). The West Indies Associated States, in free 
association with Great Britain, comprise Anti- 
gua, Dominica, Saint Kitts-Nevis, Saint Lucia, 
and Saint Vincent. 

For additional data on the archipelago, see ar- 
ticles on the various islands and island groups. 
WEST INDIES, THE, former federation of Brit- 
ish dependencies in the West Indies (q.v.). Cre- 
ated officially in 1958, it comprised ten mem- 
bers: Antigua, Barbados, Dominica, Grenada, 
Jamaica, Montserrat, Saint Kitts-Nevis-Anguilla, 
Saint Lucia, Saint Vincent, and Trinidad and To- 
bago. Attainment of dominion status, and 
thereby greater independence within the Com- 
monwealth of Nations (q.v.), was the principal 
goal. The Cayman, Turks, and Caicos islands 
were also included in the federation as depen- 
dencies of Jamaica; but all three island groups 
became separate British dependencies, the first 
in 1959 and the last two in 1960. Secession in 
1962 by Jamaica, then Trinidad and Tobago, 
caused the formal dissolution of the federation. 
Subsequently, Jamaica (1962), Trinidad and To- 
bago (1962), and Barbados (1966) achieved in- 
dependence. In 1967 all the still dependent 
original members of the federation except 
Montserrat formed the West Indies Associated 
States in free association with Great Britain, al- 
lowing the island governments control over 
their internal affairs. 

WEST INDIES, NETHERLANDS. See Nether- 
lands Antilles. 

WESTINGHOUSE, George (1846-1914), 
American inventor, engineer, and industrialist, 
born in Central Bridge, N.Y., and educated at 
what is now Union College and University at 
Schenectady, N.Y. His first important invention, 
developed while he was employed in his fa- 
ther's factory in Schenectady, was a railway frog, 


a device permitting trains to cross from one 
track to another. He devised his most famous 
invention, the air brake (see Brake), about 1868. 
Although successfully demonstrated in 1868, the 
air brake did not become standard equipment 
until after the passage of the Railroad Safety Ap- 
pliance Act in 1893. 

Westinghouse invented many other safety de- 



George Westinghouse Westinghouse 


vices, especially for automatic railway signaling; 
developed a system for transporting natural gas; 
and acquired more than 400 patents, including 
many for alternating-current machinery; see 
Electric Home Appliances. He pioneered in the 
use of alternating-current power in the United 
States; see Electricity: Alternating Currents. 
WESTINGHOUSE ELECTRIC CORPORATION, 
corporate descendant of the Westinghouse 
Electric Company organized by George West- 
inghouse (q.v.) in 1886 to produce transformers 
for transmission of alternating-current electric- 
ity. It is today a leading manufacturer of electri- 
cal power systems, nuclear reactors, and related 
machinery; a producer of electronic compo- 
nents and electrical equipment for industry. 

Westinghouse pioneered in the manufacture 
of airborne radar (q.v.) systems. It designed and 
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built the first industrial atom smasher (1936), the 
atomic reactor for the first nuclear-powered 
naval vessel built in the United States (1954), 
and the television cameras that transmitted to 
earth a record of the first astronauts on the 
moon (1969). The corporation also owns and 
operates the ''Croup W" radio and television 
stations, including KDKA in Pittsburgh (which 
made the first scheduled radio broadcast in 
1920), and produces popular television pro- 
grams for syndication. Sn 1970 Westinghouse 
employed about 145,000 persons and had more 
than 160,000 shareholders. Corporate headquar- 
ters is in Pittsburgh. 

WEST IRIAN. See Indonesia, Republic of. 

WEST LAFAYETTE, city of Indiana, in Tippica- 
noe Co., on the Wabash R., about 56 miles n.w. 
of Indianapolis. Primarily residential, the city 
has some manufacturing of metal products. In 
nearby Lafayette is Purdue University (q.v.), 
which was founded in 1865. West Lafayette was 
incorporated in 1924. Pop. (1970) 19,157. 
WESTLAKE, city of Ohio, in Cuyahoga Co., a 
suburb about 12 miles w. of central Cleveland. 

The east end of the nave of Westminster Abbey , with 
the 19th-century choir screen in the middle distance. 
Oose by are the graves of Charles Darwin, Lord Kelvin, 

and Other scientists. Al*n Band Associates 


Manufactures include plastics and chemicals 
The city was formerly known as Dover or Dover 
Center. Westlake was incorporated in 1911. Pop 
(1960) 12,902; (1970) 15,689. 

WEST LOTHIAN, Great Britain, formerly LIN- 
LITHGOWSHIRE, county of s.e. Scotland 
bounded on the n. by the Firth of Forth, on the e # 
and s. by Midlothian County, and on the w. by 
Lanark and Stirling counties. The terrain is hilly 
in the s. and slopes from the interior to the firth. 
The principal rivers are the Almond and the 
Avon, and the county is crossed in a s.e. to n.w. 
direction by the Union Canal, which connects 
Edinburgh, in Midlothian County, to the Firth 
and Clyde Canal. Agriculture is the chief indus- 
try, and approximately two thirds of the area of 
the county is under cultivation. The chief crops 
are oats, barley, and wheat. Dairy farming is also 
important. Minerals found in West Lothian in- 
clude coal, silver, oil shale, clay, limestone, free- 
stone, and whinstone. Manufactures include 
steel, iron, paper, hosiery, and alcoholic bever- 
ages. Linlithgow is the county seat. Other towns 
include Bathgate, Bo'ness, and Queensferry. 
Among the many Roman remains of the county 
is a section of the Wall of Antoninus. The area 
of the county is approximately 120 sq.mi. Pop 
(1971) 108,481. 



WESTMINSTER ABBEY 


WESTMEATH, county of the Republic of Ire- 
land, in Leinster Province, in the fertile central 
plains region of the island. The principal rivers 
are the Shannon and the Brosna and there are 
numerous lakes (loughs), the largest of which is 
Lough Ree. Agriculture is the chief occupation 
of the inhabitants; stock raising, dairying, and 
potato farming are other important enterprises. 
There are limestone quarries and factories that 
are engaged in the manufacture of textiles, most 
notably wool tweed and cotton and linen 
goods. Mullingar is the county seat and the 
largest town is Athlone. Westmeath was consti- 
tuted a county in 1543. Area, 681 sq.mi.; pop. 
(1971)53,570. 

WEST MEMPHIS, city of Arkansas, in Critten- 
den Co., on the Mississippi R., 8 miles w. of 
Memphis, Tenn. The trade center of a region 
growing rice, cotton, corn, soybeans, and alfalfa, 
the city is linked with Memphis by the Mem- 
phis-Arkansas bridge. Local industries include 
soybean and cottonseed-oil processing, cotton 
ginning, sawmilling, food processing and can- 
ning, meat packing, distilling, and the manufac- 
ture of steel and concrete products, industrial 
equipment, wooden caskets, and fertilizer. 
Founded about 1910 as the logging camp of 
Bragg's Spur, the community was incorporated 
in the 1920's and became a city in 1935. Pop. 
(1960) 19,374; (1970) 25,892. 

WEST MIFFLIN, borough in Pennsylvania, in 
Allegheny Co., on the Monongahela R., adjoin- 
ing Pittsburgh, 8 miles s.E. of the city center. The 
borough has food-processing and atomic-en- 
ergy plants and manufactures steel and coal 
products, metal products, auto bodies, prefabri- 
cated houses, and chemicals. It is the site of the 
Allegheny County Airport and Kennywood 
Amusement Park, one of the largest in the 
United States, Mifflin Township was created in 
1788, and the borough was incorporated in 1944. 
The post office was formerly called Terrace. 
Pop. (1960) 27,289; (1970) 28,070. 

WESTMINSTER, city of California, in Orange 
Co., 10 miles e. of Long Beach. Lying in an area 
of dairy and truck farms and citrus groves, the 
city manufactures food products, camping trail- 
ers, tubing, concrete, and tile. When Westmin- 
ster was incorporated in 1957, Barber City, the 
western section, was included. Pop (1960) 
25,750; (1970) 59,865. 

WESTMINSTER, city of Colorado, in Adams 
Co., a suburb about 9 miles n. of Denver. Prima- 
rily residential, the city has some manufacturing 
of wood products. Westminster was incorpo- 
rated as a city in 1911. Pop. (1960) 13,850; (1970) 
19,432. 


WESTMINSTER, officially CITY OF WESTMIN- 
STER, Great Britain, borough of London, Eng- 
land, on the n. bank of the Thames R. and w. of 
the city of London. Westminster includes, since 
1965, the former boroughs of Saint Marylebone 
and Paddington. Royal and official London is 
centered in Westminster, which is the site of 
the Houses of Parliament, many government 
buildings, Westminster Abbey, Saint James's 
Palace, and Buckingham Palace. Some other no- 
table landmarks in the city are Saint James's and 
Green parks, as well as Hyde Park; Piccadilly, 
Trafalgar, Leicester, and Belgrave squares; such 
major art museums as the Tate and the National 
galleries; Madame Tussaud's wax museum; Cov- 
ent Garden; and Charing Cross, Victoria, Mary- 
lebone, and Paddington railway stations. Pop. 
(1971) 239,748. 

WESTMINSTER ABBEY, officially, THE COLLE- 
GIATE CHURCH OF SAINT PETER IN WESTMIN- 
STER, national sanctuary and burial place in the 
borough of Westminster, London, England. The 
first church on the site is said to have been built 
about 616 by the first Christian king of the East 
Saxons, Sebert (fl, 7th cent.), who dedicated it 
to Saint Peter. The Saxon king Edward the Con- 
fessor, who had a palace at Westminster, built a 
church on the present site between 1049 and 
1065. In the 13th century the English king Henry 
III undertook the reconstruction of the church. 
The choir and transepts were built between 
1245 and 1258, and, with the eastern half of the 
nave, consecrated in 1269. A new nave was built 
in the 14th and 15th centuries. Henry Vll's 
chapel, begun in 1502 by the English king Henry 
VII as a Lady chapel, was completed as his mau- 
soleum chapel by his successor, Henry VIII, in 
1520. The two west towers were designed by the 
English architect Sir Christopher Wren and his 
pupil Nicholas Hawkesmoor (1661-1736) and 
completed about 1750. The Abbey and several 
of the surrounding buildings, which include the 
cloisters, a chapter house, the Chapel of the Pyx, 
and the Abbey library and museum, were 
slightly damaged in various air raids during 
World War II. An extensive program of repairs, 
which was begun in 1954, was finally completed 
in 1965. 

Westminster Abbey is one of the largest and 
best examples of the early English architectural 
style. It shows French influences in the polygo- 
nal apse and chapels, in the loftiness of the 
nave, and in the heavy flying buttresses. The 
floor plan is in the form of a Latin cross, and the 
overall proportions of the Abbey are grandiose. 
The total exterior length, including Henry Vll's 
chapel, is 531 ft.; the breadth is 72 ft. for nave 
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and aisles, and 203 ft. across the transepts. The 
nave Is almost 102 ft. high, and the towers, 225 
ft. "he famous Jerusalem Chamber, to the south- 
west of the abbey, is so called because it was 
once hung with tapestries depicting the Holy 
City. Henry YIS's chape! is a remarkable struc- 
ture in the Perpendicular (q.v.) style, and has a 
ceiling vaulted with fan tracery. See Gothic Ar- 
chitecture. 

Of ais English churches none is so intimately 
connected with national life and history. Every 
English monarch since William I, with the ex- 
ception of Edward V and Edward VIII, has been 
crowned in the Abbey. The coronation chair, 
containing the ancient Stone of Scone { see 
Scone), brought by the English king Edward I 
from Scotland, still stands in the chapel of Ed- 
ward the Confessor. 

Memorials. In Westminster Abbey thirteen 
kings He buried, including Edward the Confes- 
sor and others from Henry III to George II; five 
sovereign queens; and many consorts and de- 
scendants of kings. The practice of interring 
courtiers, statesmen, and soldiers in the abbey 
began under King Richard II in the 14th century. 
The two William Pitts, Henry John Temple Pal- 
merston, William Ewart Gladstone, and numer- 
ous other British statesmen have been accorded 
this honor. In the Poets' Corner (south transept) 
repose some of England's greatest poets, nota- 
bly Geoffrey Chaucer, Edmund Spenser, John 
Dryden, Thomas Gray, Alfred Tennyson, and 
Robert Browning; and nearby rest the men of 
Setters. The tomb of the "Unknown Warrior" of 
World War I is in the center of the nave. A me- 
morial chapel to those who died in the Battle of 
Britain (see World War II) was dedicated in 
1947. 

See separate articles for those persons noted 
above whose birth and death dates are not 
given. 

WESTMINSTER PALACE. See Parliament, 

Houses of. 

WESTMINSTER, STATUTE OF, enactment of 
the British Parliament, in December, 1931, rec- 
ognizing the full equality of the British domin- 
ions with the United Kingdom of Great Britain 
and Northern Ireland and establishing the Com- 
monwealth of Nations, an association of inde- 
pendent states. According to the statute, the 
United Kingdom and the "Dominions are au- 
tonomous communities within the British Em- 
pire, equal in status, in no way subordinate one 
to another in any aspect of their domestic or ex- 
ternal affair s, though united by a common alle- 
giance to the Crown, and freely associated as 
members of the British Commonwealth of Na- 


tions". By the provisions of the statute, the do- 
minions are empowered to reject any law of the 
British Parliament if their own parliaments so 
decide and to enact legislation concerning all 
domestic matters, including merchant shipping. 
WEST MONROE^ city of Louisiana, in Oua- 
chita Parish, on the Ouachita R., about 2 miles 
w. of Monroe. Manufactures include paper and 
wood products, chemicals, and clothing. A nat- 
ural gas field is situated there. Founded about 
1860, the city was incorporated in 1926. Pop. 
(1960) 15,215; (1970) 14,868. 

WEST NEW YORK, town of New Jersey, in 
Hudson Co., on the Hudson R., opposite New 
York City, and adjoining Weehawken. Water- 
front facilities include docks and grain eleva- 
tors. The leading industrial establishments of 
the town are engaged in the manufacture of 
embroideries, textiles, rubber goods, and smok- 
ing pipes and accessories. West New York was 
settled in 1790 and incorporated as a town in 
1898. Pop. (1960) 35,547; (1970) 40,627. 

WEST ORANGE. See Oranges, The. 

WEST PALM BEACH, city in Florida, and 
county seat of Palm Beach Co., on Lake Worth, 
about 70 miles n. of Miami. Noted as a winter 
resort, it is also a port of entry and the commer- 
cial center of Palm Beach, with which it is 
linked by bridge and ferry. Fishing is an impor- 
tant industry, and there are factories engaged in 
the manufacture of building materials, data- 
processing systems, electronic equipment, and 
paints and varnishes. Points of interest include 
the Norton Gallery and School of Art, the Ma- 
rine Museum, and a nearby alligator and ostrich 
farm. West Palm Beach was founded in the 
1880's and incorporated as a city in 1894. Pop. 
(1960) 56,208; (1970) 57,290. 

WESTPHALIA, former Prussian province, now 
a part of the West German State of North Rhine- 
Westphalia. it was bounded by the Netherlands 
on the n.w., the former Prussian provinces of 
Hannover on the n. and e., Hesse-Nassau on the 
s.e. and s., and the Rhine Province on the s.w. and 
w. About 1180 Westphalia came under the arch- 
bishops of Cologne, as dukes of Westphalia. In 
1807 Westphalia, with parts of Hesse, Hannover, 
Brunswick, and Saxony, was made into a king- 
dom by the French emperor Napoleon I (q.v.) 
and given to his youngest brother Jerome Bona- 
parte (see under Bonaparte); it was incorporated 
in the Confederation of the Rhine. In 1813, fol- 
lowing Napoleon's military reverses, the king- 
dom was dissolved, and the Congress of Vienna 
(see Vienna, Congress of) assigned Westphalia to 
Prussia (q.v.). The Peace of Westphalia con- 
cluded at Munster and Osnabruck, Oct. 24, 
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1648, brought the Thirty Years' War (q.v.) to an 
end; see Westphalia, Peace of. Area of former 
province, 7806 sq.mi. 

WESTPHALIA, PEACE OF, treaty, signed Oct. 
24, 1648, that closed the Thirty Years' War (q.v.) 
and readjusted the religious and political affairs 
of Europe. It is so called because the negotia- 
tions, which began in 1644, took place in the 
German cities of Munster and Osnabruck, in 
Westphalia. The main participants were France 
and Sweden and their opponents Spain and the 
Holy Roman Empire. By the terms of the treaty, 
the sovereignty and independence of the differ- 
ent states of the Holy Roman Empire (q.v.) were 
fully recognized, making the Holy Roman em- 
peror virtually powerless. 

Among the territorial provisions of the treaty 
were the following: France was confirmed in 
the possession of the city of Pinerolo in Pied- 
mont and the bishoprics of Metz, Toul, and Ver- 
dun in Lorraine. Also, the town of Breisach on 
the east bank of the Rhine R. and most of Alsace 
were ceded to France. Sweden obtained west- 
ern Pomerania, with Stettin, Wismar, and the 
islands of Rugen and Poel, thus gaining control 
of the Baltic Sea. The archbishopric of Bremen 
and the bishopric of Verden were also ceded to 
Sweden, and both Sweden and France obtained 
the right to vote in the diet of the Holy Roman 
Empire. Brandenburg obtained, as compensa- 
tion for its cessions in Pomerania, Cammin and 
the bishoprics of Halberstadt and Minden, to- 
gether with succession to the archbishopric of 
Magdeburg. Mecklenburg-Schwerin was en- 
larged by the bishoprics of Schwerin and Ratze- 
burg in compensation for Wismar. Hesse-Kassel 
obtained the rich abbacy of Hersfeld, and Sax- 
ony was allowed to retain Lusatia. The Lower 
Palatinate was restored to Charles Louis (1617- 
80), eldest son of the elector of the Palatinate 
Frederick V (1596-1632), and an eighth elector- 
ate was created in his favor; the Upper Palati- 
nate was confirmed to Bavaria; see Palatinate. 
Also, the de facto independence of Switzerland 
and of the United Provinces of the Netherlands 
was recognized. The overall result of this politi- 
cal reorganization was that France, mainly at the 
expense of the Austrian Hapsburgs, emerged as 
the chief power on the Continent; see Hapsburg. 

The provisions with respect to ecclesiastical 
affairs included the interdiction of all religious 
persecution in Germany and the confirmation 
of the Treaty of Passau (1552; see Schmalkaldic 
League) and the religious Peace of Augsburg 
(1555; see Augsburg). Also, the Calvinist Protes- 
tants were granted the privileges enjoyed by the 
Lutherans. On the other hand, if a prince 


changed his religion he would forfeit his lands; 
this provision was included as a method of 
checking the spread of the Reformation (q.v.). 
The Peace of Westphalia marked the close of 
the period of religious wars. Thereafter, Euro- 
pean armed struggles were waged principally 
for political ends. 

See also Europe: History: Medieval: Trade and 
the Renaissance; and sections on History in vari- 
ous separate articles on major countries men- 
tioned. 

WEST POINT, United States military reserva- 
tion in New York, in Orange Co., on the w. bank 
of the Hudson R., about 50 miles n. of New York 
City. It lies in a scenic area, s.e. of Storm King 
Mt., and is the site of the United States Military 
Academy (q.v.). The reservation, which covers 
about 15,000 acres, also includes Constitution 
Island (about % mi. wide) in the Hudson. 

Troops of the Continental Army occupied the 
area in January, 1778, during the American Rev- 
olution (q.v.). As the key to the defense of the 
Hudson R. valley, it was strongly fortified by the 
Americans; an iron chain was laid across the 
river between West Point and Constitution 
Island to prevent British vessels from pro- 
ceeding up the river. In 1780 the American com- 
mander, Brigadier General Benedict Arnold 
(q.v.), attempted to betray the post to the Brit- 
ish, but his plan was upset by the capture of 
Major John Andre (q.v.). West Point became 
U.S. government property in 1790, and the Mili- 
tary Academy was established there in 1802. 
WESTPORT, town of Connecticut, in Fairfield 
Co., on Long Island Sound, at the mouth of the 
Saugatuck R., adjoining Norwalk on the e. Al- 
though the town is principally a residential re- 
sort, it manufactures chemicals, office furniture, 
hardboard, embalming fluid, cordage, plastic 
products, toys, soap and cleansers, and cable 
devices. The surrounding rural areas raise fruit, 
truck-farm products, and poultry. The town in- 
cludes Sherwood Island State Park, with beach 
facilities; a summer theater; an artists' and writ- 
ers' colony; the Music Hill amphitheater; and 
Compo Beach and yacht basin. The villages of 
Saugatuck and Greens Farms are within the 
town; the latter was originally the Indian town 
of Machamux. Settled in the 1640's, the town 
was a colonial port and was formerly known as 
Saugatuck. It was incorporated in 1835. Pop. 
(1960) 20,955; (1970) 27,414. 

WEST RIDING. See Yorkshire. 

WEST SAINT PAUL, city of Minnesota, in Dak- 
ota Co., near the s. bank of the Mississippi R., a 
suburb about 3 miles $. of Saint Paul. Primarily 
residential, the city has some manufacturing. 
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West 5a At Paul was settled in 1848, and incor- 
porated in 1858. Pop. (I960) 13,101; (1970) 
18,799. 

WEST SENECA, unincorporated community of 
New York, in Erie Co., on Buffalo and Cazenovia 
creeks, adjoining Buffalo and 6 miles s.E. of the 
city center. It is largely residential but manufac- 
tures metal products and batteries. Pop. (1960) 
33,644; (1970) 48,404. 

WEST SPRINGFIELD. See Springfield, Mass. 
WEST VIRGINIA, one of the South Atlantic 
States of the United States, bounded on the n. 
by Ohio, Pennsylvania, and Maryland; on the E. 
by Virginia and Maryland; on the s. by Virginia 
and Kentucky, and on the w. by Kentucky and 
Ohio. Generally oval in shape, West Virginia 
measures about 275 mi. from E. to w. and about 
245 mi. from n. to s. Two narrow tongues of land, 
or panhandles, extend northward between 
Pennsylvania and Ohio and eastward between 
Maryland and Virginia, respectively. 


Area (41st State i 
Land 

inland water 
Population 


Altitude 

Capital and largest 
Entered Union (35l 
Nickname 
Motto 


Sons 

Tree 

Flower 

Bird 


i rank) 24,181 sq. mi. 

24,070 sq. mi. 
Ill sq. mi. 
(1970, 34th in rank) 1,744,237 
(1960, 30th in rank) 1,860,421 
(1950) 2,005,552 
240 ft. to 4,862 ft. 
city Charleston (1970) 71,505 

;h State) June 20, 1863 

The Mountain State 
Aiontani Semper Liberi 
(Mountaineers Are Always Free) 
“The West Virginia Hills” 
sugar maple 
big rhododendron 
ca rdinal 


Rivers and Lakes. With the exception of the 
n.e. section, the entire State is drained by the 
Ohio R. and its tributaries. The largest of the 
tributaries are the Big Sandy, Cuyandotte, Kan- 
awha, and Little Kanawha rivers and the head- 
streams of the Monongahela. The extreme n.e. 
section of West Virginia is drained by the Poto- 
mac R. and its tributaries. West Virginia has a 
number of artificial lakes, among them Cheat 
Lake on the Cheat R., Tygart Lake on the Tygart 
Valley R., Bluestone Lake on the New R., Sum- 
mersville Reservoir on the Cherry R., and Sutton 
Lake on the Elk R. 

Climate. West Virginia has moderately severe 
winters, longer and colder in the mountains, 
with frequent alternation of fair and stormy 
weather. Summers are hot and showery. The 
highest temperature recorded in the State was 
112° F. (at Martinsburg); the lowest, —37° F. (at 
Lewisburg). Precipitation is greatest in the cen- 
tral part of the State, ranging up to 50 in. annu- 
ally, and decreases to the w. and e. Snowfall ex- 
hibits the same pattern to a more marked 
degree; totals of 115 in. are recorded in the cen- 
tral mountains. The average annual number of 
days with measurable precipitation ranges from 
128 at Huntington to 143 at Parkersburg, 148 at 
Charleston, and 164 at Elkins. Thunderstorms are 
common, mostly in summer and in the moun- 
tains, and occasionally are accompanied by hail. 
Tornadoes are rare, and tropical storms seldom 
strike the State with full force. 


THE LAND 

The surface of West Virginia is generally rugged; 
the e. section, particularly, is mountainous. The 
main range of the Allegheny Mts. crosses the n.e. 
section and farther s. forms the State boundary 
with Virginia. The greater part of the mountain 
region, occupying more than one third of the 
State, belongs to the Allegheny Plateau; the 
mountains in the extreme s. are a n. extension of 
the Cumberland Plateau. The mountains of the 
n.e. are chiefly in the form of parallel ridges 
trending s.vv. to n.e.; the s. mountains are irregu- 
larly dissected by river valleys, presenting broad 
domes with spurs running in all directions but 
few definite ridges. The elevation of the valleys 
is about 2000 ft., the elevation of the ridges from 
3000 to more than 4000 ft. The highest point in 
the State is Spruce Knob (4862 ft.) in Pendleton 
County; the average elevation is 1500 ft., highest 
of any State e. of the Mississippi R. West of the 
mountains is a belt of broad, flat hills from 1000 
to 2000 ft, in elevation, followed by a more 
gently rolling country that slopes toward the 
Ohio R. 


Climate 

Charleston 

Elkins 

Huntington 

Normal temperatures 
(in ° F.) 

January maximum 

43.6 

40.7 

42.9 

January minimum 

25.3 

19.2 

25.6 

July maximum 

85,6 

80.3 

85.7 

July minimum 

64.3 

57.1 

64.8 

Annual 

55.2 

49.6 

55.2 

Normal precipitation 
(in inches) 

Wettest month 

5.04 

4.94 

4.19 

Driest month 

2.45 

2.71 

2.09 

Annual 

40.75 

43.22 

38.88 

Latest frost 

April 18 

May 10 

April 14 

Earliest frost 

Oct. 28 

Oct. 7 

Oct. 27 

Mean number of days 
between latest and 
earliest frosts 

193 

150 

196 


Plants and Animals. At one time West Virginia 
was covered almost completely by forest. About 
two thirds of the State is still forested, although 
very little virgin forest remains. White pine, 
hemlock, and spruce predominate in the higher 
altitudes; hardwoods grow on the lower slopes. 
Several species of oak are the commonest hard- 
woods, followed by hickories, black walnut, 
poplars, sycamore, ashes, beeches, maples, 
cherries, and elms. Rhododendron, laurel, 
azalea, and wisteria are abundant throughout 
the State. Several formerly common animal spe- 
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E 3 

Mammoth 

...D4 

Orma 

D 3 

Man 

...C5 

Osage 

FI 

Manntngfcon 

.. .FI 

Pa cksvi lie' 

C5- 

Marf ranee 

...E4 

Paden City 

D 1 




D 4 

Marmet 

...C4 

Panther 

C 6 

Martinsburg © . . . 

. . .K 2 

Parkersburg . 0 . . 

D 2 


,B 2 


G 2 

Masontown 

...G1 

Paw Paw 

K 1 

Mate wan 

. . . B 5 

Pax 

D 5 

Mato aka 

. . . D 6 

Pecks Mill 

B 5 

Maybeury 

. . - D 6 

Pemberton 

D 5 

Maysel 

. . -D 3 

Pence Springs . . . 

E 5 

McCorkle 

...C4 

Pennsboro 

E 2 

McDowell 

. . . D 6 

Pentress 

FI 

McMechen 

. . K 5 

Petersburg © 

.... H 3 

McWhorter 

...F2 

Peterstown 

E 6 

Meador . . . 

...B 5 

Philippi O 

. ...G2 

Meadow Bridge . . . 

. . .£ 5 

Pickens 

F 3 

Meadowbrook 

. . . F 2 

Pie 

B 5 

Meadow Creek . . . 

. . .E 5 

Piedmont 

.... H 2 

Metz 

...FI 

Pinch 

D 4 

Middfebourne © . 

...El 

Pine Grove 

El 

Middleway 

...K2 

Pineville © 

C 5 

Midkiff 

. . . B 4 

Poca . . . . 

. ...C4 

Mill Creek ........ 

...G3 

Pocotalico 

C 4 

Millstone 

...D3 

Point Pleasant O 

B 3 

Millwood 

...C3 

Points 

J 2 

Milton 

. . . B 4 

Powellton 

D 4 

Minder 

...D5 

Powhatan 

D 6 

Mineraiwells 

...C2 

Pratt 

D 4 

Mingo 

...F3 

Premier 

. ...C6 

Missouri Branch . . . 

. .A 5 

Price Hill 

D 5 

Mitchell Heights . . 

...B5 

Prichard 

. . . .A 4 

Monavilfe 

...85 

Princeton O 

D 6 

Monclo 

...C5 

Procious 

D 3 

Monongah 

...F 2 

Proctor 

El 

Montana Mines 

...FI 

Pruntytown 

F 2 

Montcoai 

. ..D5 

Purgitsville 

J 2 

Montervilfe 

• • -F 3 

Quick 

D 4 

Montgomery 

...04 

Quincy 

C 4 

Moorefield © .... 

. . .J2 

Quinwood 

E 4 

Morgantown © . . . 

,..G1 

Rachel 

FI 

Morrisvale 

...C4 

Racine 

.... C 4 

Moundsville © 

...K6 

Radnor 

A 4 

Mount Carbon . . . . 

...D5 

Rainelle 

E 5 

Mount Clare 

...F2 

Raleigh 

D 5 

Mount Gay 

...C5 

Ranger 

B 4 

Mount Hope 

...D5 

Ranson 

L 2 

Mount Lookout . . . 

. ..E4 

Ravencliff 

C 5 

Mount Nebo 

. - . E 4 

Ravenswood 

C 3 

Mount Storm 

. .H2 

Raymond City 

...,C4 

Mullens 

. ..D5 

Reader 

El 

Murphytown 

...D2 

Red House 

C 3 

Murraysville ...... 

. ,C2 

Red Jacket 

B 5 

Nalien 

. . E 4 

Redstar 

D 5 

Naugatuck 

. . .B 5 

Reedsviile 

G 1 

Nebo 

...D3 

Reedy 

D 3 


Renick 

Rhodell 

Richwood 

Ridgeley 

Ripley © 

Rippon 

Rivesviile : ■ • • 

Rock Cave 

Roderfield 

Romney © 

Ronceverte 

Rosedale 

Ross mo re 

Rowlesburg 

Rupert 

Russellville 

Saint Albans • 

Saint Marys © 

Salem 

Salt Rock 

Sand Fork 

Sandstone 

Sandyville 

Scarbro 

Selwyn 

Seth 

Shanghai 

Sharon 

Sharpies 

Sheperdstown 

Sherrard 

Shinnston 

Simpson 

Sissonville 

Sistersviile 

Slab Fork 

Slagle 

Slate 

Smithers 

Smithfield 

Smithville . 

Smoot 

Sophia 

South Charleston 

Spanishburg 

Spencer © 

Springfield 

Squire 

Star City 

Stickney 

Stirrat 

Stonewood 

Stotesbury 

Strange Creek 

Summersville © 

Summit. Point 

Sutton © 

Sweet Springs 

Swiss 

Switzer 

Sylvester 

Tabler 

Talcott 

Tallmansville 

Teays 

Terra Alta 

Tesla 

Thacker 

Thomas 

Thornton 

Thorpe 

Three Forks of Williams 

River 

Tioga 

Triadelphia 

Tribble ... 

Tunnelton 

Turtle Creek 

Uneeda 

Union O 

Upperglade 

Valley Bend 

Valley Grove 

Valley Head 

Van 

Varney 


. .F 4 
.D 5 
. . F 4 
. . J 1 
-C 3 
.L 2 
..FI 
. . F 3 
. C 6 
. . J 2 
. .F 5 
,E3 
. C 5 
.G 2 
. E 5 
. E 4 
.C4 
.D 2 
. E 2 
. B 4 
.E3 
. E 5 
.C 3 
. D 5 
. B 5 
.C 4 
. K 2 
. D 4 
.C 5 
- L 2 
. K 5 
. F 2 
. F 2 
.C 3 
. D 1 
.05 
.C 5 
.02 

• D 4 
. E 2 
D 2 
. E 5 
.D 5 
-C 4 
-D6 
-D3 
. J 2 
.C 6 
.FI 
.D 5 
.C 5 
.F 2 
-D5 
.E3 
. E 4 
.K 2 

• E 3 

• F 5 
. D 4 
.B 5 

• C 4 
-L 2 
. E 5 
.F 3 
. B 4 
G 2 
-E 3 
.B 5 
H 2 
G 2 

• D6 

. F 4 
•. E 4 

• K 5 
. C 3 
G 2 
. C 4 

■ C 4 

• E 5 
. F 4 
. F 3 
.L 5 
G 3 

■ C 5 
.B 5 


Verdunville B 5 

Vienna D2 

Vivian D6 

Volga F2 

Wadestown F 1 

Waiteville F6 

Wallace E2 

Walton D3 

War . . C 6 

Ward D 4 

Wardensville J2 

Washington C2 

Washington Lands . . . .K 6 

Waverly P 2 

Wayne O B4 

Webster Springs O . . .F 4 

Weirton K 5 

Welch O C 6 

Wellsburg 0 K5 

West Columbia B 3 

West Hamlin B 4 

West Liberty K 5 

West Logan C 5 

West Milford F2 

Weston O F2 

Westover G 1 

West Union © E 2 

Wharncliffe C5 

Wharton C 5 

Wheeling O K 5 

White Sulphur Sprs. ...F5 

Whitesville C 4 

Whitmer G 3 

Widen E4 

Wiley Ford J 1 

Wilkinson B5 

Williamsburg F5 

Williamson O B 5 

Williamstown C 2 

Wilsonburg F 2 

Wilsondale B 5 

Windsor Heights K5 

Winfield O C 3 

Winifrede C 4 

Winona E4 

Wolf Summit F 2 

Womeisdorf G 3 

Woodlands K6 

Worthington F2 

Wymer G 3 

Yawkey C 4 

Yellow Spring J2 

Yolyn C.5 

Physical Features 

Big Sandy (riv.) A 4 

Bluestone (lake) E5 

Buckhannon (riv.) F3 

Cacapon (riv.) J 2 

Cheat (lake) G 1 

Chesapeake and Ohio 
Canal NatM Mon. ...Jl 

Coal (riv.) C4 

Elk (riv.) D 4 

Gauley (riv.) D 4 

Greenbrier (riv.) F 4 

Guyandotte (riv.) ( B 4 

Harpers Ferry Nat'l 

Hist. Park L 2 

Hughes (riv.) D2 

Justice (res.) C5 

Kanawha (riv.) B3 

Little Kanawha (riv.) . .D3 
Monongahela (riv.) .. .G 1 
Mount Storm (lake) . . .H 2 

New (riv.) E 5 

North (riv.) J2 

Ohio (riv.) B 3 

Pocatalico (riv.) C3 

Potomac (riv.) LI 

Shenandoah (riv.) K3 

Spruce Knob (mt.) . . . .G 3 

Stony (riv.) H 2 

Sutton (lake) F3 

Tygart Valley (riv.) .--.F3 
williams (riv.) F4 
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cies, including the elk and gray wolf, have been 
extirpated. Deer, bear, fox, mink, raccoon, opos- 
sum, squirrel, skunk, and rabbit remain plenti- 
ful, however. More than 200 species of birds in- 
digenous to the Appalachian region are found 
in the State. Reptiles include the timber rattle- 
snake and copperhead. Bass, trout, walleyed 
pike, perch, muskellunge, carp, bluegill, catfish, 
and sucker abound in the rivers and streams. 
Parks, Forests, and Other Places of Interest. 
The Harpers Ferry National Historical Park, at 
Harpers Ferry (q.v.), is a scenic and historic area 
at the confluence of the Shenandoah and Poto- 
mac rivers in the Blue Ridge Mts.; it was the site 
of the famous raid by the American abolitionist 
John Brown (q.v.) and was of strategic impor- 
tance during the Civil War. The one national 
forest in West Virginia comprises some 900,000 
acres. Monongahela National Forest, with head- 
quarters at Elkins, lies in the Appalachian and 
Allegheny mountains and contains Spruce 
Knob, highest point in the State. The Appala- 
chian Scenic Trail, which extends from Maine to 
Georgia, has part of its route within West Vir- 
ginia. Among the numerous parks maintained 
by the State are Blackwater Falls State Park, near 
Davis, with a 63-ft. waterfall; Droop Mountain 
Battlefield State Park, near Hillsboro, site of a 
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Civil War battle; Hawk's Nest State Park, near 
Ansted; and Watoga State Park, near Hunters- 
ville. Other points of interest in West Virginia 
include Ice Mountain, in Hampshire County, 
where, because of underground currents of cold 
air, surface ice can be found even on the hottest 
days; and Grave Creek Mound, in Moundsviile, 
one of the largest Indian burial mounds in the 
country; see Mound Builders. At Jackson's Mill 
near Clarksburg are the farm and gristmill of the 
Confederate general Thomas Jonathan Jackson 
(q.v.), the legendary "Stonewall" Jackson. 
Sports. West Virginia provides good sport fish- 
ing in rivers, reservoirs, and lakes. Brook, brown, 
rainbow, and golden trout are mostly stocked. 
Other freshwater species include largemouth 
and smallmouth bass, walleye, channel catfish, 
bullhead, and muskellunge. Game animals and 
birds hunted include white-tailed deer, black 
bear, cottontail rabbit, gray and fox squirrels, 
snowshoe hare, wild turkey, ring-necked pheas- 
ant, ruffed grouse, and bobwhite quail. West 
Virginia has winter sports activities in the E. part 
of the State. The Weiss Knob ski area, near 
Davis, offers several runs with drops of up to 

Charleston , capital of West Virginia. The domed struc- 
ture in the foreground is the State Capitol. 

Governor’s Office of Economic and Community Development 
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625 f - e sks season runs from December to 

t 

THE PEOPLE 

Ac core eg to the 1970 decennial census, the 
pee O' at. O'* of West Virginia was 1,744,237, a de- 
crease of 6 2 percent from the 1960 population 
Toe j roars segment comprised 679,491 persons, 
39 0 percent of the total, compared with 38.2 
cement 1960 The rural segment comprised 
1.064, "46 persons, 61 0 percent of the total, com- 
pared with 61 8 percent in 1960 Ethnically, the 
1970 population was distributed as follows 
white persons, 1,673,480, nonwhites, 70,757, in- 
cluding 67,342 Negroes, and a sprinkling of Indi- 
ans, Japanese, Chinese, Filipinos, and others 
The percentage of native-born residents was 
99 0, of foreign-born, 1 0 The major countries of 
orig.n of the foreign-born, in order of rank, 
were Italy, Great Britain, and Germany. The 1970 
population density averaged 72.5 per sq mi , 
compared with 77 2 in 1960 

The chief cities, in order of population, are 
Charleston, the capita! and second-largest city, a 
manufacturing and shipping center, Hunting- 
ton, the largest city, a manufacturing and rail- 
road center, Wheeling, the third-largest, com- 
mercial center of a broad industrial area. 


Parkersburg, the fourth-largest, an Ohio River 
port and industrial and rail center, Morgantown, 
the fifth-largest, an industrial center and site of 
West Virginia University, and Weirton, a steel- 
manufacturing city 

Education. The public-school system of West 
Virginia was established in 1863. Education is 
compulsory for all children between the ages of 
seven and sixteen 

Elementary and Secondary Schools In the early 
1970's public elementary schools numbered 
about 1025 and public secondary schools, about 
345 Enrollment was about 284,000 m elementary 
and 120,000 in secondary schools Teachers in 
the public-school system numbered about 8860 
in elementary and about 7890 in secondary 
schools In the early 1970's private institutions 
included about 55 elementary schools with 
some 9000 students, and about 20 secondary 
schools with some 4000 students Teachers in 
private schools numbered about 800 in the late 
1960's 

Universities and Colleges In the early 1970's West 
Virginia had twenty-two institutions of higher 
education, eleven of which were public Uni- 
versity and college enrollment was about 64,000 
Public institutions include West Virginia Uni- 
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versity, Marshall University, West Virginia Insti- 
tute of Technology, Shepherd College, Concord 
College, and State colleges at Bluefield, Fair- 
mont, Glenvilfe, West Liberty, and Institute. Pri- 
vate institutions include Bethany College, Davis 
and Elkins College, Morris Harvey College, Sa- 
lem College, and Wheeling College. 

Libraries and Museums. The West Virginia 
University Library in Morgantown contains 
950,000 volumes. Museums in West Virginia in- 
clude the Museum of the Department of Ar- 
chives and History, in Charleston, with a collec- 
tion of prehistoric artifacts and an exhibit 
relating to the American pioneer Daniel Boone 
(q.v.); the Huntington Galleries, with a compre- 
hensive art collection including Georgian silver 
and French tapestries; and the Mound Museum, 
in Moundsville, containing Indian relics and 
Ohio Valley archeological items. The University 
of West Virginia has a Native Wildlife Museum. 
THE ECONOMY 

West Virginia has a diversified economy. Per 
capita personal income was $5394 in 1976, com- 
pared with $6441 for the U.S. as a whole. Agri- 
culture employs about 6 percent of the State's 
workers and mining engages another 8 percent. 
Nonagricultural workers are employed, in de- 
scending order of numbers, in manufacturing; 


The Sunrise Museum in Charleston . 

West Virginia Dept, of Commerce 

wholesale and retail trade; government; service 
industries; transportation and public utilities; 
construction; and finance, real estate, and insur- 
ance. Mining employment, depressed for some 
time, was rising toward the end of the 1970's, as 
the demand for soft coal began to accelerate. 
Some 10,000,000 tourists visit the State annually, 
spending about $540,000,000. 

Manufacturing. The abundant mineral re- 
sources of West Virginia support important 
manufacturing industries. According to a recent 
survey of manufactures, production workers to- 
tal 86,800. The largest groups are employed in 
the primary-metals industries, the manufacture 
of stone, clay, and glass products, and the 
chemicals industries. About 17 percent are em- 
ployed in the West Virginia portion of the Stan- 
dard Metropolitan Statistical Area (q.v.) of Steu- 
benville-Weirton. Other manufacturing centers 
are the S.M.S.A.'s of Huntington-Ashland, 
Charleston, Parkersburg-Marietta, and Wheel- 
ing. in the mid-1970's the value added by manu- 
facture (see Value) in the largest industries 
totaled about $1.03 billion for chemicals, 
$583,700,000 for primary metals, and $374,000,- 
000 for stone, clay, and glass products. The value 
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cdaed b\ ail manufacturing in the State was 
about S3. 07 bi-ikon annually. 

Agriculture. In West Virginia agriculture is 
dominated by the production of livestock and 
related products, she State's principal com- 
modities, in terms of cash receipts, are milk, cat- 
tle, apple s. and broilers. Other important crops 
include hay, corn, and tobacco. About 41,000 
persons work on some 26,500 farms covering 
4,750,000 acres; the average size of a farm is 
about 180 acres, in the mid-1970's total cash re- 
ceipts from agriculture (including government 
payments) amounted to about $143,223,000 an- 
nually. Of this total, about $103,442,000 was 
from livestock and $37,790,000 from crops. West 
Virginia ranked forty-seventh in the U.S. in cash 
receipts from agriculture. 

Mining. In the rmid-1970's West Virginia 
ranked third among the States in value of min- 
eral production. It was the second leading pro- 
ducer of coal in the nation. Other important 
mineral products include natural gas, petro- 
leum, and natural-gas liquids. The value of min- 
erals produced annually in West Virginia during 
the mid-1970's was about $3.39 billion, repre- 
senting 5.44 percent of the U.S. total. 

Energy. Generating plants in West Virginia, 
with a capacity of 12,400,000 kw, produced 
about 68.9 billion kw hours of electric energy 
annually in the mid-1970's. Less than 5 percent 
of the capacity was publicly owned, and all of 
the production was privately owned. Despite 
many streams and rivers, most of the State's 
electricity is generated in steam plants. 

Forestry. The forest land of West Virginia con- 
sists predominantly of hardwoods. The commer- 
cial forest land, primarily under private owner- 
ship, comprises some 12,000,000 acres. It 
produces a net annual cut of sawtimber of 
about 663,000,000 bd.ft. 

Transportation. The first railroad in West Vir- 
ginia was the Winchester & Potomac Railroad, 
inaugurated on Mar. 14, 1836, and now a part of 
the Baltimore & Ohio Railroad. At present the 
State has a total of about 3460 mi. of railroad 
line in operation. Rural and municipal roads to- 
tal some 37,000 mi.; Federally assisted primary 
and secondary roads total about 13,620 mi., in- 
cluding 511 mi. in the Interstate Highway Sys- 
tem. West Virginia is served by 2 international 
airlines and 3 local and interstate lines. The State 
has some 22 public and 29 private airports. West 
Virginia's most important port is Huntington, on 
the Ohio R. The Ohio, which forms the bound- 
ary with the State of Ohio, is the major naviga- 
ble waterway. Other navigable streams include 
Tug Fork and the Big Sandy, Kanawha, Little Ka- 
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nawha, and Monongahela rivers. 
Communications. The first newspaper in 
West Virginia was the Potomak Guardian and 
Berkeley Advertiser, founded in Shepherdstown 
in 1790. Today the State has about 29 daily 
newspapers, with a total circulation of 470,000, 
and 9 Sunday papers, with a total circulation of 
380,000. Among the leading papers are the 
Charleston Gazette and Mail and the Hunting- 
ton Herald-Dispatch and Advertiser . Of some 
106 radio stations operating in the mid-1970's, 
among the oldest was WSA2 (1923) in Hunting- 
ton. There were twelve television stations. 
GOVERNMENT 

West Virginia is governed under the constitu- 
tion of 1872, as amended. Executive authority is 
vested in a governor, an attorney general, an au- 
ditor, a treasurer, a commissioner of agriculture, 
and a secretary of state, all elected for four-year 
terms, and appointed officials. Legislative au- 
thority is exercised by the Senate, with thirty- 
four members elected for four-year terms; and 
the House of Delegates, with one hundred 
members elected for two-year terms. The legis- 
lature meets annually. The judicial system in- 
cludes a five-member supreme court of appeals, 
circuit courts, and local and special courts. The 
State is divided into fifty-five counties. 

West Virginia is represented in the United 
States Congress by two Senators and four Repre- 
sentatives. 

Voting Qualifications. Suffrage is extended 
generally to U.S. citizens eighteen years of age 
who have resided one year in the State and sixty 
days in the county. 

HISTORY 

Before 1863 the region that is now West Virginia 
was part of the State of Virginia, and earlier it 
had also been included in the Royal Province of 
Virginia; see Virginia: History. The first Euro- 
pean to explore the territory of West Virginia 
was probably john Lederer, a German surgeon 
in the employ of the colonial governor Sir Wil- 
liam Berkeley (q.v.); Lederer traveled in the re- 
gion in 1669. In the same year Robert Cavelier, 
Sieur de La Salle (q.v.), journeyed down the 
Ohio R. and landed at several places in the re- 
gion. The first permanent settlement is thought 
to have been made in 1731 in what is now 
Berkeley County. After 1732 Scotch-lrish, Welsh, 
and German pioneers began to settle the west- 
ern portion of Virginia. They soon came into 
conflict with the French, who also claimed the 
country (see French and Indian War). The Indi- 
ans resented the white man's continuous ad- 
vance into the Ohio Valley, and in 1774, at Point 
Pleasant, an extremely bloody battle was fought 




between Virginia settlers and militia and a con- 
federacy of Shawnee, Delaware, Wyandot, Ca- 
yuga, and other Indian tribes led by Cornstalk 
(1 720?— 77), a Shawnee Indian chief. The Virgin- 
ians won the battle, which concluded the cam- 
paign, known also as Lord Dunmore's War (see 
Dunmore, John Murray), and extracted a treaty 
from the Indians that forced them to give up 
much of the disputed land. 

A Backwoods Society Developed. An entirely 
different society grew up in the western woods 
of Virginia from that in the east. The back- 
woodsmen had few luxuries, few Negro slaves, 
and little contact with European culture. Jeal- 
ousies arose between the eastern and western 
sections, and the western settlers complained 
bitterly that they had all the burdens of govern- 
ment without the corresponding benefits. The 
representation in the eastern counties was 
based partially upon the number of slaves. The 
western counties of Virginia did not have the 
same representation because of the scarcity of 
slaves in the region. As early as 1783, the settlers 
west of the Allegheny Mts. had attempted, un- 
successfully, to create a new State called "West- 
sylvania". The Virginia counties west of the Al- 
leghenies protested strongly when, in 1829, a 
State convention drew up a constitution that fa- 
vored, in regard to representation, the slave- 


Coal is loaded into railroad cars at a mine. West Vir- 
ginia is a leading State in the production of bituminous 
coal. 

holding counties of Virginia and also retained 
property qualifications for suffrage. As a result, 
the trans-Allegheny counties voted, with one 
exception, to reject the document, which, how- 
ever, was carried by the surplus of votes cast in 
the east. Another source of dissatisfaction in the 
west was the inequitable distribution of funds 
for road and railway construction and for other 
internal improvements. The split between the 
eastern and western portions of Virginia grew 
more acute as the Civil War approached; a num- 
ber of the western Virginia counties bordered 
on the free States of Ohio and Pennsylvania, 
and many of the counties were Northern in sen- 
timent. When Virginia passed the ordinance of 
secession in 1861 there was much dissatisfaction 
in the western part of the State. Of the forty- 
seven delegates from the trans-Allegheny 
counties, only eleven voted for secession. Nu- 
merous small meetings were held in western 
Virginia, and on May 13, 1861, delegates from 
twenty-five counties met at Wheeling and 
called a convention to meet on June 11. Repre- 
sentatives from forty counties attended, voted 
to void the acts of Virginia's secession conven- 
tion, declared their independence from Vir- 
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Wia, and established a provisional government. 
On July 2, a legislature met and elected repre- 
sentatives to the United States Senate; the rep- 
resen tathes were admitted by that body. The 
people also voted overwhelmingly for the for- 
mation of a new State. Between November, 
1861 , and February, 1862, a constitution was 
framed, and on May 13 the legislature of the 
"'Restored Government of Virginia'' petitioned 
the United States Congress for admission. On 
Dec. 31, 1862, President Abraham Lincoln (q.v.) 
approved the act of admission to the Union, to 
take effect upon the insertion Into the State 
constitution of a clause that would provide for 
the gradual emancipation of slaves. The provi- 
sion was added to the constitution, and on June 
20, 1863, West Virginia was formally admitted to 
the Union; independence from Virginia was ac- 
tually made possible by Union military victories, 
including those at Rich ML, Corrick Ford, Carni- 
fex Ferry, and Cheat Mt. 

The Civil War and After. In the Civil War 
much of the population was under arms. More 
than 32,000 men from the new State served in 
the Federal army; about 8000 men served in the 
Confederate army; see Civil War, The American. 
On Feb. 3, 1865, before the adoption of the Thir- 
teenth Amendment to the Constitution of the 
United States (q.v.), slavery (q.v.) was entirely 
abolished by West Virginia. The return of the 
Confederate soldiers, who came primarily from 
the southern and eastern counties of West Vir- 
ginia, threatened the Republican Party control 
of the State and caused a great deal of tension; 
it resulted, in 1866, in an addition to an amend- 
ment to the constitution disfranchising all who 
had given aid and comfort to the Confederacy 
after June, 1861. The amendment was abrogated 
in 1871, and in 1872 an entirely new constitution 
went into force as a result of a return to power 
of the Democratic Party. 

Growth of the State. West Virginia's indus- 
trial growth dates from the final decades of the 
19th century, when the development of natural 
gas as a power source attracted many industries 
to the State. Coal mining also progressed swiftly, 
but working conditions were poor and wages 
low. Even after the United Mine Workers of 
America was formed in 1890, conditions im- 
proved only minimally. Decades of bitter labor 
disputes followed, and there was little real im- 
provement until 1933. During World War II, 
West Virginia supplied many raw materials, but 
the postwar shift from coal to oil and gas and 
the mechanization of mining caused many job- 
less workers to leave the State. Labor troubles 
continued in the 1960's. Floods and mine disas- 


ters took a heavy toll in lives and property, 
which resulted in strong Federal legislation gov- 
erning mine safety standards. In its efforts to halt 
ihe population decline, West Virginia today en- 
courages the increase of manufacturing indus- 
tries and new markets for coal. 

WEST WARWICK. See Warwick. 
WESTWOOD LAKES, unincorporated com- 
munity of Florida, in Dade Co., bordering on 
Snapper Creek Canal, 11 miles s.w. of downtown 
Miami. Primarily residential, the area includes 
Olympic Heights, in the E. part. Nearby to the e. 
is Tropical Park Race Track. Pop. (1960) 22,517; 
(1970) 12,811. 

WETHERSFIELD. See Hartford: Commerce 
and Industry. 

WEXFORD, maritime county of the Republic 
of Ireland, in Leinster Province, on Saint 
George's Channel. The surface is mostly level; in 
the mountainous n.w. the highest point is Mt. 
Leinster (2610 ft.). The county coast line is low, 
irregular, and hazardous to navigation. Bannow 
Bay, Waterford Harbour, and Wexford Harbour 
are the chief inlets. The Slaney is the principal 
river. Wexford is the leading agricultural county 
of the Republic of Ireland; approximately one 
third of the land is under cultivation. Grains and 
root vegetables are the chief crops; hogs, poul- 
try, and dairy cattle are raised. There are exten- 
sive fisheries. Slate and marble are quarried. 
Other industries include the curing of bacon 
and ham, tanning, wool processing, brewing, 
and the manufacture of agricultural machinery. 
The largest city and the administrative center is 
Wexford. Other towns include Enniscorthy and 
New Ross. Area, 908 sq.mi.; pop. (1971) 85,892. 
WEYDEN, Rogier van der (Fr. Roger de La 
Pasture) (about 1400-64), Flemish painter, born 
in Tournai, Belgium. He was apprenticed to the 
Flemish painter Robert Campin (see Flemalle, Le 
Maitre de) about 1427. In 1432 Van der Weyden 
qualified as a master of the painters' guild of 
Tournai, and in 1436 he became the town paint- 
erof Brussels. He probably visited Italy in 1449-50. 

Although none of his paintings is dated or 
signed, some of them have been authenticated. 
Among his principal known works are "Descent 
from the Cross" (about 1435, Prado Museum, 
Madrid), generally regarded as his masterpiece, 
and the altarpieces "Last Judgment" (about 
1445, Hospital of Beaune, France) and "The Ad- 
oration of the Kings" (about 1460, Bayerische 
Staatsgemaldesammlungen, Munich). His por- 
traits include "Portrait of a Lady" (about 1455, 
National Gallery of Art, Washington, D.C.) and 
"Francesco d'Este" (about 1455, Metropolitan 
Museum of Art, New York City). 
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" Portrait of a Lady " 
(about 1 455) by Rogier 
van der Weyden . 

National Gallery of Art - 
Mellon Collection 



Van der Weyden excelled in the portrayal of 
emotion, conveying great pathos with dignity 
and restraint. He is best known for his Biblical 
paintings, which combine graceful, stylized 
poses with realism of expression. During the 
15th century he was the most widely copied 
Flemish artist. See Flemish Art and Architecture: 
Painting. 

WEYGAND, Maxime (1867-1965), French gen- 
eral, born in Brussels, Belgium. He was trained 
at Saint-Cyr, the French military academy, and 
served during World War I as chief of staff for 
the French general Ferdinand Foch (q.v,). Sent 
to Poland in 1920, he led the Polish army in a 
victorious counteroffensive against invading So- 
viet troops; later, he served (1923) as French 
high commissioner in Syria. From 1930 to 1935 


he was chief of the French army general staff, 
then in 1939, with war imminent again, he was 
named commander in chief of French forces in 
the Middle East. Appointed commander in chief 
of the French Army in 1940, he was unable to 
stem the German advance through France and 
advised the French government to arrange an 
armistice with Germany. In the succeeding 
Vichy government of Marshal Henri Philippe 
Petain (q.v.), Weygand served as defense minis- 
ter (1940), governor-general of Algeria (1940), 
and delegate general of the Vichy government 
in French Africa. Arrested by the Gestapo (q.v.) 
in 1941, when he opposed German policies in 
French Africa, he was imprisoned in Germany 
until 1945. After World War II, he was acquitted 
of all charges of collaboration. 
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WEYMOUTH, town of Massachusetts, in Nor- 
folk Co., on Boston Bay, 11 miles 5.E. of Boston. 
The town comprises several villages, among 
them North Weymouth, East Weymouth, and 
South Weymouth. The chief manufactures are 
shoes, paper boxes and paper tubes, and tools. 
Wevnnouth is the birthplace of Abigail Smith 
Adams, wife of |ohn Adams (qq.v.), second 
President of the United States. Settled in 1622, it 
is the second-oldest community (after Plym- 
outh) in Massachusetts. The town was incorpo- 
rated in 1635. Pop. (1960) 48,177; (1970) 54,610. 
WHALE, name applied commonly to the large 
marine mammals of the order Cetacea and more 
broadly including the smaller porpoises and the 
dolphins. Whales may be divided into two main 
groups, the baleen whales, belonging to the 
suborder Mysticeti, and the toothed whales of 
the suborder Odontoceti. Each group consists 
of many species. The baleen, or whalebone, 
whales include the right whale, the gray whale, 
the humpback; and the rorquals, such as the fin- 
back, the blue whale, and the bowhead. Among 
the toothed whales are the killer whale, or 
grampus, the sperm whale or cachalot, the be- 
luga (q.v.), the porpoises, and the dolphins. 

Despite its fishlike form, the whale is a warm- 
blooded mammal that breathes air and will 
drown if submerged too long. Vestigial bones in 
the whale's skeleton indicate that its ancestors 
once lived on land and walked on four legs like 
other mammals. With its adaptation to aquatic 
life, the external hind limbs disappeared and the 
forelimbs became flippers. The tail of the whale 
terminates in two horizontal lobes, known as 
flukes, which provide propulsion by a rotatory 
motion. The body is streamlined and almost en- 
tirely hairless, and beneath the skin is a thick, 
insulating layer of fat, or blubber. 

The nostrils, called blowholes, are situated in 
most whales at the top of the head and are 
closed automatically as the whale submerges. 
Baleen whales have two blowholes, and toothed 
whales have one. Upon rising to the surface to 
breathe, the whale expels the stored-up air from 
its lungs. The ejected air, moist and warmer than 
the atmosphere, condenses to form a column of 
vapor, which is the basis for the popular mis- 
conception that whales spout water. An average 
dive for most species is from three to ten min- 
utes, but some of the toothed whales, which 
dive to very great depths in pursuit of food, can 
remain submerged for longer than a half hour. 

Unlike land mammals, including man, whales 
are able to withstand the tremendous water 
pressure found at great depths in the ocean. Evi- 
dence exists that whales can submerge to more 


than 3000 ft. below the surface of the ocean. 
(The carcass of a sperm whale was once found 
tangled in telephone cable at a depth of about 
3700 ft.) Water pressure at such a depth exceeds 
1400 pounds per square in. A human rib cage, 
which is relatively rigid, would be crushed 
under much lower pressure. The rib cage of a 
whale, however, withstands the pressure be- 
cause it is more flexible (compressible) than 
that of a land mammal. As pressure builds up, 
the rib cage of the whale contracts upon the 
lungs. This contraction increases the air pressure 
within the lungs so that it equals the water 
pressure pushing against the ribs from outside , 
thus reinforcing the rib cage by internal air 
pressure. 

Whales vary in size from about 20 ft. to over 
110 ft. Although they mate unobserved, appar- 
ently below the surface of the ocean, it is 
known that some species breed only once every 
other year and have a gestation period of 11 to 
16 months. The size of the young varies with 
that of the mother. An 80-ft. whale is reported 
to have given birth to a 25-ft. calf weighing 8 
tons. The mother suckles her young for six or 
seven months. Remarkable in the rapidity of 
their development, the calves of some species 
double in size by the time they are weaned. Lit- 
tle is known about the life span of the whale; 
authoritative guesses range from 20 to 50 years. 

Several species have long been of commercial 
importance for their blubber, meat, whalebone, 
waxes, or ambergris (q.v.); see Whaling. 

Baleen Whales. The chief characteristic of ba- 
leen whales is a massive fringe of long, horny 
plates, known popularly as whalebone, ex- 
tending downward from the upper jaw and 
serving to strain food from the water. The food 
consists largely of plankton and small crusta- 
ceans. The baleen cows are generally slightly 
larger than the bulls. 

Blue Whale. The largest whales, the rorquals, are 
part of the family Balaenopteridae, and include 
the fastest-swimming members of the order. 
Most species are distinguished by the presence 
of a well-developed dorsal fin. The largest mem- 
ber of this family is the blue whale, or sulfur- 
bottom, Sibbafdus muscu/us, which attains a 
length of 110 ft. The most gigantic creature ever 
known, it exceeds in size the extinct dinosaur 
(q.v.); one specimen 95 ft. in length was esti- 
mated to weigh about 120 tons. Although rela- 
tively rare as a result of uncontrolled whaling, 
except in antarctic waters, the blue whale may 
be found in all the oceans of the world. The 
species is considered a great prize by whalers 
because of its high yield of oil and other useful 
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products. It is blue gray in color and has a small 
dorsal fin on the lower back. The whalebone is 
black and about 3 ft. long. It can attain a speed 
of about 15 knots. 

Finback. Another rorqual is the finback, Baiaen- 
optera physalus, the commonest of the large 
whales. Found in all oceans, it is especially nu- 
merous in the Atlantic Ocean and constitutes 
the mainstay of the present-day whaling indus- 
try. It is a fast swimmer and a valuable catch be- 
cause of its size, which reaches a maximum of 
about 70 ft. It is gray above and white beneath, 
and has a markedly hooked dorsal fin. The col- 
oring of the head is asymmetrical, the right side 
being whiter than the left. Similarly, the whale- 
bone, which is mostly gray, is lighter at the right 
of the jaw and darker at the left. 

Lesser Rorqual. The smallest rorqual is the lesser 
rorqual, B. acutorostrata , with a maximum 
length of about 28 ft. It has short, white whale- 
bone, and its body is dark with a white belly. A 
very common species in all oceans, it has never 
been sought after by whalers because it yields 
little oil or whalebone. 

Right Whales. Among the baleen whales lacking 
the dorsal fin is the black right whale, Eubalaena 
glacialis, which attains a maximum length of 55 
ft. This species is now rare, but was formerly 


common in ail temperate seas. Easy to catch, it 
was decimated by whalers for its high yield of 
oil and 7-ft.-long whalebone before the estab- 
lishment of international whaling regulations. 
The right whale is distinguished by its huge, 
arched head. 

Another species of right whale is the bow- 
head, B. mysticetus , known also as the Arctic, or 
Greenland, right whale, which is confined to 
the Arctic Regions. This species also suffered 
severe depredation before it was afforded pro- 
tection by conservation laws. 

Gray Whale. Another baleen whale now legally 
protected is the gray whale, Eschrichtius glau- 
cus, a species native to the northern Pacific 
Ocean. About 45 ft. long, it was formerly found 
in great numbers in the coastal waters of Cali- 
fornia, but was almost exterminated by whalers. 
In recent years, as a result of whaling regula- 
tions, its numbers have increased and as many 
as 500 have been reported by observers on a sin- 
gle day. 

Humpback Whales. The humpbacks are baleen 
whales of the genus Megaptera, native to all 
oceans. Humpbacks are so called because of 
their arched backs. They reach a length of 55 ft. 
and are black, blotched with white. Humpbacks 
have characteristically long flippers, the tip-to- 
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tip span measuring almost one third of the body 
length. Conspicuous tor their awkward, clown- 
ish behavior on the surface of the ocean, hump- 
backs are slow swimmers and easy prey for 
whalers. Barnacles infest the head, flippers, and 
flukes of the humpbacks. 

Toothed Whales. The toothed whales are dis- 
tinguished by the presence of teeth either in the 
lower or in both the jaws. These whales feed 
mainly on cuttlefish, and the bulls are generally 
larger than the cows. 

Sperm Whale. Of the toothed whales, the most 
important species is the sperm whale, or cacha- 
lot, Physeter catodon, found in all oceans. The 
males of this species may be as long as 65 ft., but 
the cows rarely exceed 35 ft. in length. The only 
whale with a throat large enough to swallow a 
man, the sperm whale is fond of squid, for 
which it dives to great depths. The sperm whale 
has large, conical teeth in the lower jaw and 
smaller, nonfunctional teeth in the upper jaw. 
About one third of its total length consists of 
the rectangularly shaped head, which contains a 
huge cavity filled with a mixture of fine oil and 
a waxy substance called spermaceti. Spermaceti, 
used formerly in candles, is now employed in 
the manufacture of cosmetics and medicines. 
Ambergris, used in expensive perfumery, is an 
intestinal secretion of the sperm whale and is 
found floating on the surface of the ocean. The 
sperm whale is a valuable catch for whalers, but 
a dangerous antagonist, capable of destroying 
whaling boats by powerful blows with its tail or 
by ramming with its head. The formidable Moby 
Dick of the famous novel by the American au- 
thor Herman Melville (q.v.) was an albino sperm 
whale. 

Killer Whale. Another toothed whale is the killer 
whale, Orcinus orca, worldwide in distribution 
and reaching a length of 20 ft. The back and 
sides are black and its underparts white, and 
each jaw contains an average of twenty-four 
sharp, conical teeth. The killer is the only whale 
which preys on mammals. It attacks seals, por- 
poises, squid, walrus, penquins, and larger ba- 
leen whales, including the defenseless but 
faster-swimming blue whale. It is extremely 
dangerous to man. The killer whales are called 
sea wolves by the Eskimos because of their vo- 
raciousness and because they hunt in packs. 
WHALE SHARK, common name for the largest 
shark (q.v.), Rhincodon typus, native to tropical 
seas throughout the world, and the largest 
known fish in existence. The whale shark may 
attain a length of over 50 ft. and weigh more 
than 20 tons. It is darker in color than most 
sharks, but its body is marked with white spots 


and vertical lines; on its back are several longi- 
tudinal ridges, it has numerous small teeth in 
each jaw. Harmless to man, the whale shark 
feeds on small fishes and plankton strained out 
of the sea water by its long gill rakers. 
WHALING, commercial enterprise of hunting 
whales to obtain oil, whalebone, meat, and vari- 
ous by-products, occasionally including amber- 
gris (q.v.); see Whale. The origins of whaling are 
obscure, but evidence exists that whales were 
hunted for food and oil in prehistoric times. 
Throughout recorded history, whaling has con- 
tributed substantially to the wealth of many na- 
tions and has been dominated successively by 
the Norsemen, Basques, English, Dutch, Ameri- 
can, Norwegian, and Japanese and Russian 
whalemen. 

Early History. The earliest record indicating 
whaling being carried out as an organized busi- 
ness is dated about 875. By the 12th century, 
whaling in the Bay of Biscay was one of the 
principal industries of the Basque provinces of 
Spain and the Gascogne region of France. Over- 
fishing forced these whalemen to pursue their 
quarry in other regions, and they are known to 
have hunted whales off the coast of Newfound- 
land after 1550. Spitsbergen (q.v.), rediscovered 
in 1596 by the Dutch navigator Willem Barents 
(q.v.), became the center of English and Dutch 
whaling during the 17th century; many of the 
English vessels had Basque crews. When whales 
became scarce here, the industry shifted to 
Greenland and the Davis Strait. The latter 
grounds were also nearly fished out, or de- 
pleted, by the 19th century. 

American Whaling. American whaling began 
almost simultaneously with settlement but, as 
was the case in other areas, the first activity of 
the colonists was limited to processing drift 
whales, that is, floating whale carcasses. They 
soon progressed to killing whales near the shore 
and by the 18th century were hunting in the 
ocean. Nantucket and Cape Cod, Mass., and 
eastern Long Island were the original centers of 
early American whaling. Nantucket became the 
most important of the three and retained the 
leadership until about 1830, when New Bedford 
(q.v.) became the world's most important port. 
Other American ports with large fleets were 
Provincetown, Mass.; New London, Conn.; San 
Francisco, Calif.; and Sag Harbor, N.Y. In all, 
more than seventy American ports sent out 
whalers. 

The peak year for American whaling was 1846 
when 736 vessels, totaling more than 233,000 
tons and valued at $21,000,000, were engaged in 
the fishery. Investments in related activities 
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Since prehistoric times 
man has crisscrossed the 
oceans tracking whale 
herds for thrill and profit. 
The early whaling vessels 
were just small rowboats 
(above), launched from 
schooners as soon as the 
whale herd was sighted. 
A dangerous antagonist , 
the whale was capable o f 
destroying these boats by 
powerful blows with its 
tail or by ramming with 
its head. Modern whaling 
flotillas include huge fac- 
tory ships (right) onto the 
deck of which the whale 
carcass can be hauled for 
processing. 
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brought the total to $70,000,000, and 70,000 peo- 
ple were employee in the industry. Although 
more vessels were engaged in 1846 than in any 
other year, this was not the year of greatest pro- 
ductivity or of greatest value of the products. 
Sperm oil soid highest at $2.55 per gallon, whale 
oil at $1.45 per gallon, and whalebone at $5.38 
per pound. I n production sperm oil peaked at 
5.260.000 gal. in 1843, whale oil at 11,593,000 gal. 
in 1845, and whalebone at 5,652,000 lb. in 1853. 

Gradual decline, which began in 1847, was 
hastened by the decimation of the herds of 
whales even though several new whaling 
grounds were opened after that date. Other fac- 
tors that contributed to the decline of whaling 
were the introduction of kerosene (see Lamp) as 
a cheap illuminating fuel to replace whale oil 
and candles; the sinking of numerous whalers in 
Charleston, S.C., to block the harbor and the de- 
struction of many other whaling vessels by Con- 
federate commerce raiders during the American 
Civil War; and two disasters that destroyed 
nearly fifty vessels in the Arctic Ocean. 

The last American whaling vessel sailed in 
1928. Today, of the once prodigious fleet, only 
one ship remains. The vessel, Charles W. Mor- 
gan, built in New Bedford in 1841, is preserved 
by The Marine Historical Association in Mystic, 
Conn. In her 80-yr. whaling career, the Morgan 
brought back oil and bone valued in total at 
more than $1,400,000. A vivid picture of whaling 
in 19th-century America is given in the classic 
novel Moby Dick , by the American author Her- 
man Melville (q.v.). 

Following the decline of American whaling, 
the Norwegians assumed the leadership among 
whaling nations. They ceased whaling in 1969, 
however, and today the only nations with whal- 
ing fleets are Japan and the Soviet Union. 
Weapons. Throughout most of recorded his- 
tory whales were killed, with hand-thrown har- 
poons and hand-held lances, by men in whale- 
boats that ranged in length from 20 to 28 ft. As 
early as 1731, one whaleman devised an 80-lb. 
gun, but it never was used widely. In 1840 a 55- 
lb. gun was introduced, and this type was still in 
use thirty years later. Several shoulder guns, 
which fired explosive lances, were introduced 
in the 19th century. Another type was called a 
harpoon gun, which was a lance-firing mecha- 
nism attached to a hand-thrown harpoon. By 
the mid-1870's, the hand-held lance had been 
almost completely replaced by bomb lances. Ul- 
timately these bomb lances were replaced by 
guns mounted on the bows of the catcher boats. 
Voyages, Vessels, and Crews. Early whaling 
voyages lasted only a few weeks or, at most, 3 or 


4 months. As whale herds near the shore de- 
clined, however, the voyages became necessar- 
ily longer. During the peak period of American 
whaling, from 1835 to 1865, the average voyage 
was 2 y 2 to 3 yr. The longest recorded voyage was 
the 1 1 -yr. outing on the ship, Nile, of New Lon- 
don, which lasted from May, 1858, to April, 1869, 
during which time she had eleven different cap- 
tains. 

The earliest whaling vessels were probably 
small rowboats that were launched from the 
shore whenever whales were seen. Little is 
known about the size of the vessels of the 
Norsemen, the Basques, or the English and 
Dutch, but the earliest American vessels were 
sloops of 30 to 40 tons; see Sloop. Gradually 
schooners and brigs of 100 to 150 tons were 
added, and by the 19th century, ships and barks 
of 300 to 400 tons were predominant. Late in 
that century, steamers of 500 tons were added 
to the whaling fleets. 

Present-day whaling is carried on in factory 
ships, the first of which was introduced in 1870. 
Not until 1925 was a ship produced onto the 
deck of which a whale could be hauled for ren- 
dering, or carcass processing. These vessels 
today approach 40,000 tons. They are supported 
by one or more tankers, to exchange fuel oil for 
rendered whale oil; one or more refrigerator 
ships, if whale meat is being processed for 
human consumption; and as many as ten 
catcher boats of 500 tons, to kill and mark 
whales for buoy boats to tow to the factory ship. 
See Boat; Ships and Shipbuilding. 

The method used by those other than the 
19th-century British and American merchants to 
pay the whalemen is not known. The British 
paid a set sum per month, whereas the Ameri- 
cans paid by the lay or share system. Each crew- 
man agreed to serve for the whole voyage for a 
given percentage, which varied according to the 
man's position. Captains received about y 12 of 
the total value of the oil and bone taken on a 
voyage, whereas so-called green hands, or un- 
skilled crew members got about l / l75 , and cabin 
boys, as little as l / 350 . Others, such as mates, boat- 
steerers or harpooners, cooks, stewards, carpen- 
ters, coopers, blacksmiths, engineers, and able 
seamen, received percentages according to 
their position and experience. 

The size of the crew of a whaling vessel var- 
ied according to the number of hunting boats 
carried or employed. Vessels which carried only 
two boats had crews of thirteen or fourteen, 
whereas those which carried five or more boats 
had correspondingly larger crews. Each boat re- 
quired a boatheader, who usually was one of 
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the mates, a harpooner, and four oarsmen. Cer- 
tain members of the crew, such as cook, stew- 
ard, cooper, blacksmith, engineer, and cabin 
boy, never went out in the boats. 

Regulation. For many centuries whaling was 
regulated only by the number of whales avail- 
able, the ability of the whalers to catch them, 
and the demand for oil and bone. By 1946 it was 
apparent that this situation could not continue. 
In that year, an international convention held in 
Washington resulted in the formation of. the In- 
ternational Whaling Commission. The commis- 
sion regulates whaling by (1) setting geographi- 
cal limitations, (2) prohibiting the taking of 
certain species like the arctic right and blue 
whales, (3) establishing rules for safeguarding 
immature whales and females with suckling 
calves, and (4) limiting the operations of factory 
ships and shore stations. The commission em- 
ploys observers who report violations of its stan- 
dards, but it does not have the power to punish 
violators. See also Game and Game Laws. 

CR.S. 

WHARF. See Dock; Harbor. 

WHARTON, Edith Newbold (1862-1937), 
American writer, born Edith Newbold Jones in 
New York City, and educated privately. In 1885 
she married the American banker Edward Whar- 
ton, from whom she was divorced in 1913. She 
wrote a number of short stories during the 
1890's for Scribner's Magazine , and in 1902 she 
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published a historical novel, The Valley of Deci- 
sion. Her literary reputation was established by 
The House of Mirth (1905), peopled, like many 
of her subsequent novels and short stories, by 
the closed and artificial social world into which 
she herself had been born. 

In 1907 Mrs. Wharton settled permanently in 
France. Her short novel Ethan Frome , a tragic 
love story of simple people in a bleak New Eng- 
land environment, was published in 1911. In the 
view' of many critics, this book, because of its 
simplicity, has a universality lacking in her soci- 
ety novels. She subsequently produced a great 
number of novels, travel books, stories, and po- 
ems. Her other important novels include The 
Custom of the Country (1913), The Age of Inno- 
cence (1920; Pulitzer Prize, 1921), and four short 
novels collected in Old New York (1924). Four 
of her novels were made into successful plays 
by other writers. 

Edith Wharton, who in 1924 became the first 
woman to receive an honorary degree from Yale 
University, viewed Victorian society with ironic 
detachment. Like her friend Henry James (see 
under James), the American novelist whose writ- 
ings strongly influenced hers, she was con- 
cerned in her works with the subtle interplay of 
emotions in a society that censured the free ex- 
pression of passion. Her understanding of con- 
flicting values in this artificial milieu often gives 
to her stories a tragic intensity. 

WHEAT, common name for cereal grasses of 
the genus Triticum, cultivated for food since 
prehistoric times by the peoples of the temper- 
ate zones, and now the most important grain 
crop of those regions; see Agriculture: History; 
Cereals; Grasses. 

Wheat is a tall, annual plant attaining an aver- 
age height of 4 ft. The leaves, which resemble 
those of other grasses, appear early and are fol- 
lowed by slender stalks terminating in spikes or 
so-called ears of grain. 

Classification. Species of wheat are classified 
according to the number of chromosomes (see 
Chromosome) found in the vegetative cell. The 
genus Triticum is divided into three series: the 
diploid, or einkorn, containing 14 chromo- 
somes; the tetraploid, or emmer, containing 28 
chromosomes; and the hexaploid, containing 42 
chromosomes. The einkorn series contains the 
species T. monococcum, or einkorn, and T. 
spontaneum, or wild einkorn. Comprising the 
emmer series are T. dicoccum, or emmer; T. dl- 
coccoides, or wild emmer; T. durum , or durum; 
and others. Five species constitute the hexaploid 
series: T. spelta , properly called spelta, but 
sometimes spelt; T. aestivum, common wheat; T. 


85 




Wheat heads and grains of a spring variety of common 
wheat, Triticum aestivum. j. c. Alien and son 


compactum, club wheat; T. sphaerococcum, 
shot wheat; and T. macha , macha wheat. Many 
of these species are grown in the United States 
for experimental purposes, but only varieties of 
common, club, and durum wheats are of com- 
mercial importance. 

Varieties. According to the regions in which 
they are grown, certain types of wheat are cho- 
sen for their adaptability to altitude, climate, 
and yield. The common wheats grown in the 
Soviet Union, the U.S., and Canada are spring 
and winter wheats, planted either in the spring 
for summer harvest or in the fall for spring har- 
vest. The color of the grain varies from one type 
to another; white wheats are mostly winter 
wheats, red are spring wheats. Closely related to 
the common wheats are the club wheats, which 
have especially compact spikes, and spelta (not 
grown in the U.S.), in which the glumes tightly 
enclose the grains. Durum wheat (Lat. durum , 
"hard") is so called because of the hardness of 
the grain. It is grown in north-central regions of 
the U.S. New high-yielding wheats were devel- 
oped in the 1960's for use in the developing 
countries, and research on them was continuing 
in the 1970's. 

Diseases and Planting Methods. Diseases of 
wheat are connected with parasitic fungi. The 
chief of these diseases are rust and smut (qq.v.); 
see also Diseases of Plants; Fungi. Wheat is also 
liable to injury from several insect pests; a par- 

86 


ticularly important insect pest is the Hessian fly 
(q.v.). 

In the U.S. wheat is usually planted by sowing 
machines of the drill or broadcast type; see Ag- 
ricultural Machinery. Little cultivation is neces- 
sary beyond preparation of the land by plowing, 
harrowing, and, sometimes, dusting to control 
pests. Wheat crops are generally rotated with 
corn, hay, and pasture in the eastern U.S., and 
are rotated with oats and barley, or bare fallow- 
ing, in the drier western regions. 

Uses. The main use of wheat is the manufac- 
ture of flour for bread and pastries. In general, 
hard varieties are used for bread flour, and soft 
varieties for pastry flour. Wheat is used also in 
the production of breakfast foods, and to a lim- 
ited extent in the making of beer, whiskey, and 
industrial alcohol. Low grades of wheat, and by- 
products of the flour-milling, brewing, and dis- 
tilling industries, are used as feed for livestock. 
A minor amount of wheat is used as coffee sub- 
stitute, especially in Europe, and wheat starch is 
employed as a sizing for textile fabrics. See also 
Bread; Flour; Macaroni. 

History. Remains of both emmer and einkorn 
wheats have been found by archeologists work- 
ing on sites in the Middle East dating from the 
7th millennium B.c. Emmer was grown in pre- 
dynastic Egypt; in prehistoric Europe it was 
grown in association with barley and einkorn 
and club wheats. Bread wheat ( T. aestivum) was 
identified at a 6th-mil!ennium site in southern 
Turkestan, and a hexaploid wheat was found at 
Knossos (q.v.) in Crete. The cultivation of wheat 
in the Americas was introduced by the Span- 
iards in Mexico and by the English in New Eng- 
land and Virginia. 

Statistics. In the mid-1970's the U.S. annually 
produced about 12 percent of the world output 
of wheat. The Soviet Union was the world's larg- 
est producer; its output ranged from more than 
triple to about one and one half times that of 
the U.S. Nevertheless, because of weather con- 
ditions, the U.S.S.R. was forced to buy wheat 
from the U.S. and Canada in 1972 and 1975. The 
other large producers of wheat in the 1970's 
were Canada, China, India, and Turkey, and in 
Europe, France and Italy. 

The leading wheat-producing States in the 
U.S. are Kansas, North Dakota, Washington, and 
Montana. In Canada, wheat farming is centered 
in Saskatchewan, Alberta, and Manitoba. 

In 1974 and 1975, the following amounts were 
produced: by the U.S.S.R., 6,700,000,000 bu. and 
4,600,000,000 bu.; by Canada, 485,360,000 bu. 
and 606,700,000 bu.; by the U.S., 1,793,300,000 
bu. and 2,100,000,000 bu. 
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WHEATLEY, Phillis (1753-84), American poet, 
born in Africa. Captured by slave traders at the 
age of eight, she was brought to the American 
colonies and sold to a family living in Boston, 
Mass., whose name she later adopted. While 
serving as a maid-servant she showed an un- 
usual facility with languages. She began writing 
poetry at age thirteen, using as models British 
poets of the time, especially Alexander Pope 
and Thomas Gray (qq.v.). In 1773 she accompa- 
nied a member of the Wheatley family to Eng- 
land, where she gained wide-spread attention 
in literary circles. She subsequently returned to 
Boston. Her best-known poems are "To the Uni- 
versity of Cambridge in New England" (1767), 
"To the King's Most Excellent Majesty" (1768). 
The volume Poems on Various Subjects: Reli- 
gious and Moral (1773) was published in Lon- 
don. 

See also Negro Literature; American: 7 8th to 
late 19th Century. 

WHEATON, city in Illinois, and county seat of 
Du Page Co. 25 miles w. of Chicago. Corn, oats, 
and barley are the chief agricultural crops of the 
surrounding area. In the city are Wheaton Col- 
lege (1860) and the birthplace and gravesite of 
the lawyer and industrialist Elbert Henry Cary 
(q.v.). Wheaton was settled about 1830 and in- 
corporated in 1859. Pop. (1960) 24,312; (1970) 
31,138. 

WHEATON, unincorporated community of 
Maryland, in Montgomery Co., between Rock 
Creek and the Northwest Branch of the Anacos- 
tia R., 10 miles n. of Washington, D.C. Principally 
residential, the area has plants that manufacture 
chemicals, steel products, computers, automo- 
tive parts, furniture, and household equipment. 
Wheaton Regional Park includes an amusement 
park and botanic gardens. Pop. (1960) 54,635; 
(1970) 66,247. 

WHEAT RIDGE, or WHEAT RIDGE, city of Col- 
orado, in Jefferson Co., on Clear Creek, adjoin- 
ing Denver on the n.w. and 6 mi. from the city 
center. At its n.e. edge is the large Lakeside 
Amusement Park. Principally residential, the city 
has plants that manufacture glass and plastic 
products, electronic equipment, textiles, metal 
and machine products, construction equipment, 
and food products. Pop. (1960) 21,619; (1970) 
29,795. 

WHEATSTONE, Sir Charles (1802-75), British 
physicist and inventor, born in Gloucester, Eng- 
land. In 1816 he was apprenticed to his uncle, a 
musical-instrument maker in London, and in 
1823 he inherited the business. During this 
phase of his career he invented the concertina, 
a kind of accordion (q.v.). In science he was 


self-educated, conducting experiments in the 
fields of sound, light, and electricity (qq.v.). In 
1834 he was appointed professor of experimen- 
tal philosophy at the University of London, and 
in 1837, with the British electrical engineer Sir 
William Fothergill Cooke (1806-79), he patented 
the first British electric telegraph. Wheatstone 
later improved his telegraph by developing vari- 
ous types of recorders and a high-speed auto- 
matic transmitter. His invention was widely ap- 
plied in the system of telegraphy used in Great 
Britain. See Telegraph: Historical Development. 
The electrical instrument known as the Wheat- 
stone bridge, although invented by the British 
scientist Samuel Hunter Christie (1784-1865), 
bears his name because he was the first to apply 
it for measuring resistance in electric circuits; 
see Electric Circuit; Electric Meters: Miscellane- 
ous Measurements. Wheatstone also invented 
the stereoscope (q.v.) and was a noted authority 
on cryptography (q.v.). He was knighted in 1868 
and received many other honors. 
WHEATSTONE BRIDGE. See Electric Meters: 
Miscellaneous Measurements. 

WHEEL, circular frame or disk, constructed to 
revolve on a central axis, and constituting an in- 
tegral feature of most ground conveyances. The 
earliest known wheels, constructed in ancient 
Mesopotamia (q.v.), date from about 3500 to 
3000 B.c.; see Archeology: Current Research : The 
Urban Revolution . Wheeled vehicles are be- 
lieved to have appeared after the invention of 
the potter's wheel (see Pottery), and the 
wheeled cart soon replaced the sledge as a 
means of transportation (q.v.). In its most primi- 
tive form, the wheel was a solid wooden disk 
mounted on a round axle, to which it was se- 
cured by wooden pins. Eventually sections were 
carved out of the disk to reduce the weight, and 
radial spokes were devised about 2000 b.c. The 
invention of the wheel was a major turning 
point in the advance of human civilization. The 
wheel led to better utilization of animals, partic- 
ularly oxen and horses, for agricultural and other 
work, and became an invaluable mechanical 
means for man to control the flow and direction 
of power or force. The applications of the wheel 
in modern life and technology are virtually in- 
finite. See Automation; Gearing; Machine; Pul- 
ley; Wheel and Axle. 

WHEEL AND AXLE, in mechanics, simple ma- 
chine consisting of two concentric uneven 
sized wheels; see Machine; Mechanics. In most 
applications, the smaller wheel of the two is the 
axle. The wheel and axle combines the effects 
of the pulley and the lever (qq.v.) by allowing 
for a redirection of the force applied through a 
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Diagram illustrating the principle or the wheel and 
axle. 

rope or cable, and also for an increase or reduc- 
tion in the magnitude of the force (q.v.). As il- 
lustrated on the diagram, the force applied to 
one wheel needed to balance the force applied 
to the other is inversely proportional to the radii 
of the two wheels. Wheel and axle combina- 
tions are employed in weightlifting machines, 
such as winches and capstans, and can also be 
used as parts of more complex machines. A spe- 
cial form of the wheel and axle combination oc- 
curs in a train of spur gears, such as in the gear- 
ing arrangement of a watch or clock; see 
Gearing. F.La. 

WHEELER, Burton Kendall (1882-1975), Ameri- 
can senator and lawyer, born in Hudson, Mass. 
He was graduated from the law school of the Uni- 
versity of Michigan in 1905, practiced law in 
Montana until 1910, when he was elected to the 
State legislature, and then served from 1913 to 
1918 as United States district attorney for Mon- 
tana. He was forced to resign the last office for 
refusing to prosecute copper mine workers and 
pacifists. In 1922 he won electron to the United 
States Senate as a Democrat. He was the Vice- 
Presidential nominee of the Progressive Party 
(q.v.) in 1924, but rejoined the Democrats in 
1928. 

Wheeler served four terms in the Senate 
(1923-46). He supported the domestic programs 


of President Franklin Delano Roosevelt (q.v.) 
with few exceptions, the most notable being j n 
1937, when he helped defeat the proposal to en- 
large the Supreme Court of the United States 
(q.v.). In foreign affairs, he was a leading nonin- 
terventionist prior to the United States entrance 
into World War II, opposing several congres- 
sional acts that aided the Allied powers. He was 
defeated in the 1946 Senate primary election 
and resumed the practice of law. 

WHEELER, Joseph (1836-1906), American mili- 
tary officer and politician, born in Augusta, Ga. 
and educated at the United States Military 
Academy. He resigned his commission in the 
United States Army in 1861 after the outbreak of 
the Civil War and joined the Confederate army. 
In 1862 he commanded a regiment at the Battle 
of Shiloh and became chief of cavalry in the 
Army of Tennessee. He played a prominent part 
in the battles of Chickamauga and Chattanooga 
in 1863 and in the defense of Atlanta (q.v.) in 
1864. In 1864-65 Wheeler's cavalry was the pri- 
mary hindrance to Union forces under General 
William Tecumseh Sherman (see under Sher- 
man) in their advance through the Carolinas and 
march to the sea. See Civil War, The American, 
and separate articles on the battles mentioned. 

After the war Wheeler became a lawyer and 
cotton planter in Alabama. He served as a Dem- 
ocrat from Alabama in the United States House 
of Representatives from 1881 to 1882, in 1883, 
and from 1885 to 1900. While in the House, he 
was a strong advocate of reconciliation be- 
tween the North and the South. He became a 
major general of volunteers in the Spanish- 
American War (q.v.), leading a cavalry expedi- 
tion to Cuba where he defeated the Spanish at 
Las Guasimas in June, 1898. During the Phillip- 
pines insurrection in 1899-1900, he commanded 
a brigade; see Philippines, Republic of the: History: 
American Cession . Wheeler was commissioned 
brigadier general in the regular army in June, 
1900, a few months before his retirement. 
WHEELER, William Almon (1819-87), nine- 
teenth Vice-President of the United States, born 
in Malone, N.Y., and educated at the University 
of Vermont. He was admitted to the bar in 1845 
and was a member of the New York State legis- 
lature from 1850 to 1859. From 1861 to 1863 and 
from 1869 to 1877 he served in the United States 
House of Representatives. While serving in the 
House, Wheeler formulated an agreement to 
settle differences between contending political 
factions in a disputed 1874 Louisiana election. 
This so-called Wheeler Compromise prevented 
the breakdown of the Louisiana legislature. 
Wheeler was the running mate of the Repub- 
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lican candidate Rutherford B. Hayes (q.v.) in the 
Presidential election of 1876. Designated Vice- 
President by the Electoral Commission of 1877 
(q.v.), he held office for one term. 

WHEELING, city in West Virginia, and county 
seat of Ohio Co., on the e. bank of the Ohio R., 
about 45 miles s.w. of Pittsburgh, Pa. It is the 
principal manufacturing center and third-largest 
city in population in the State and lies in a re- 
gion rich in coal and natural gas. Steel manufac- 
turing is the leading industry. Wheeling is also 
an important center for the manufacture of 
glass, pharmaceutical products, toys, food prod- 
ucts, electrical equipment, enamel ware, stone, 
clay, and aluminum products, clothing, and 
paper goods. Linsly Institute of Technology 
(1814) and Mount de Chantal Academy for Girls 
(1848) are among the educational institutions. 
The municipal park system includes Oglebay 
Park, covering 754 acres on the outskirts, with 
extensive recreational facilities; other features 
of the park are a museum of natural history and 
the Mansion Museum, dating in part from 1801 
and containing collections of art and historical 
material. 

Wheeling was first settled in 1769 and was the 
site of Fort Henry (1776), an important outpost 
of the Virginia frontier named in honor of the 
American Revolutionary leader Patrick Henry 
(q.v.). Fort Henry was attacked frequently by In- 
dian and British forces during the American 
Revolution (q.v.). Wheeling was incorporated as 
a town in 1806 and chartered as a city in 1836. 
Overland and river traffic added rapidly to its 
importance, and in 1852 it became a railroad ter- 
minus. In 1861, when Virginia seceded from the 
Union, Wheeling became the center of the op- 
position to secession and was named capital of 
the "Restored Government of Virginia", which 
became the State of West Virginia in 1863. It was 
the capital of the State until 1869 and again from 
1875 to 1885. Pop. (1960) 53,400; (1970) 48,188. 
WHELK, common name applied to numerous 
species of marine gastropods which belong to 
the family Buccinidae; see Gastropoda. The 
common northern whelk; Buccinum undatum , 
has a thick, spiral shell, usually from about 3 to 6 
in. in length, with a wide aperture and ridged 
whorls. It is active and carnivorous, feeding on 
living or dead animals, which it grasps with its 
foot. The mouth is located at the end of a large 
proboscis, and the radula, or tongue, is toothed 
and capable of boring holes in the shells of 
other moliusks on which the whelk preys. Com- 
mon along the northern coasts of the North At- 
lantic Ocean, the whelk occurs from the low- 
water mark to a depth of 600 ft. Several hundred 


eggs are laid in individual capsules; the latter 
are attached to each other, forming spongelike 
masses. In many European countries the whelk 
is used for food. See also Conch. 

WHIG, member of a former British political 
party, traditionally in opposition to the Tory 
Party (see Tory), or of the Whig Party (q.v.) of 
the United States. The name is probably derived 
from Whiggamore, a derogatory term first ap- 
plied to the Covenanters (q.v.) of 17th-century 
Scotland, supporters of Presbyterianism (q.v.). 

Later in the 17th century the Whig Party of 
England emerged in opposition to King Charles 
II (q.v.) and to the accession of the Roman Cath- 
olic duke of York as James II (q.v.). The party 
was largely responsible for the Glorious Revolu- 
tion of 1688, which established the supremacy 
of Parliament over the king. Backed by the 
growing British mercantile and industrial inter- 
ests, the landed but untitled gentry, and the 
Protestant dissenters, or nonconformists (q.v.), 
the Whig Party achieved control of the govern- 
ment in 1714 on the accession of King George i 
(q.v.). For nearly fifty years the Whigs remained 
in power, until in 1760 the opposition Tory Party 
rode a wave of conservative sentiment into of- 
fice. During this period, those American coloni- 
als who supported the American Revolution 
(q.v.) were known as Whigs. 

For seventy years the Whig Party was in the 
minority in Great Britain. In 1830, however, their 
reform platform won popular support and they 
were returned to office. During the next few 
years they passed important reform legislation; 
see Reform Bills. At the same time, the Whig 
Party became known as the Liberal Party (q.v.) 
and the Tory Party as the Conservative Party 
(q.v.). 

See England: History : Charles II; The Glorious 
Revolution; Great Britain: History: Strife be- 
tween Whigs and Tories. 

WHIG PARTY, in United States history, one of 
the two dominant political parties in power 
from the mid-1 830's to the mid-1850's. The party 
was formed about 1834 by members of the de- 
funct National Republican Party and others op- 
posed to the policies of President Andrew Jack- 
son (q.v.). It was composed of many factions, 
united only in their opposition to the Demo- 
cratic Party (q.v.). 

The Whig Party nominated three unsuccessful 
candidates for President in the election of 1836. 
In 1840 the Whig ticket consisted of the 
statesmen William Henry Harrison for President 
and John Tyler (qq.v.) for Vice-President. The 
Whigs triumphed, but Harrison died after one 
month in office, and Vice-President Tyler, who 
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had been a Jacksonian Democrat, seceded to 
the Presidency. Tyler shortly embittered the 
Whigs bv vetoing the biils with which they hao 
■meant to restore the Bank of the United States, 
abolished by Jackson; see Banks and Banking: 
United States Banking System. Most of Tyler's 
cabinet Immediately resigned in protest and his 
membership in the party was withdrawn. 

In 1344 the Whig Party, whose leaders were 
the statesmen Daniel Webster and Henry Clay 
(qq.v.'K nominated Clay for President. In the en- 
suing campaign Clay refused to take a definite 
stand on the Texas annexation issue. This pro- 
voked Northern abolitionists (q.v.), who oppo- 
sed the admission of Texas to the Union as a 
slave State, to support the Liberty Party (q.v.) 
candidate. The Whig split ensured victory for 
the Democratic candidate James Knox Polk 
(q.v.). See Texas: History. 

Once the Mexican War (q.v.) had been de- 
clared, controversy over admitting or excluding 
slavery from territory gained in the war further 
splintered the party; see Wilmot Proviso. Anti- 
slavery Whigs, known as Conscience Whigs, in 
Massachusetts opposed the so-called Cotton 
Whigs in the proslavery States. Despite the dis- 
sension, the Whig Party, with the popular gen- 
eral Zachary Taylor (q.v.) as its candidate, was 
successful in the Presidential election of 1848. A 
temporary reconciliation between the party fac- 
tions was effected when the Southern Whigs 
sided with the Unionists against secession in 
1850; see Compromise Measures of 1850. By 1852, 
however, the party was widely split again by 
sectional allegiances. The election of 1852 re- 
sulted in the overwhelming defeat of the Whig 
candidate, General Winfield Scott (q.v.). 

The question of slavery within the new terri- 


tories of Kansas and Nebraska in 1854 led to the 
complete disruption of the Whig Party and to 
the formation of a new party, the Republican 
Party (q.v.), in the North; see Kansas-Nebraska 
Act. Most Northern Whigs, many of whom were 
at first affiliated with the so-called Know-Noth- 
ing movement ( see Know-Nothing), joined the 
new party. In the South most of the Whigs were 
soon absorbed by the Democratic Party. 

See also Political Parties in the United States: 
Revived Two-Party System ; United States of 
America: History: The Growth of the Nation: The 
Rivalry between Sectional Interests. For the 
meaning of the term during the American Revo- 
lution (q.v.), see Whig. 

WHIPPET, breed of hound or sporting dog 
that hunts by sight, not by scent. The breed 
originated in England in the early 19th century 
from a cross between the English greyhound 
and various breeds of terriers, the product of 
which was later crossed with the Italian grey- 
hound (q.v.); see Greyhound; Terrier. The whip- 
pet was first recognized as a show breed in 
1891. The dog was formerly used as a rat killer 
and for rabbit coursing, but currently is valued 
as a pet and for racing. The whippet is among 
the speediest domestic animals, being able to 
run as fast as 35 m.p.h. 

Although delicate and almost fragile in ap- 
pearance, the whippet is a strong and vigorous 
animal. The dog has a long, lean head, fairly 
wide between the ears; small, finely textured 
ears, thrown back and folded; intelligent eyes, 
dark hazel in color; a long, muscular neck; a 
deep and wide chest; long, tapering legs; pow- 
erful hindquarters; and a long, tapering tail. It 
has a smooth, firm coat, which may be of any of 
a number of colors. The whippet weighs about 
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20 lb.; the male is between 19 and 22 in. in 
height and the female between 18 and 21 in. 
WHIPPLE, George Hoyt (1878-1976), Ameri- 
can pathologist, born in Ashland, N.H., and edu- 
cated at Yale and Johns Hopkins universities. He 
taught at Johns Hopkins University from 1909 to 
1914, when he left to become professor of med- 
icine at the University of California. From 1921 
to 1955 he was professor of pathology at the 
School of Medicine and Dentistry of the Univer- 
sity of Rochester; he served also as dean of the 
school until 1953. 

Whipple shared the 1934 Nobel Prize in medi- 
cine and physiology with the American physi- 
cians George Richards Minot and William Parry 
Murphy {qq.v.). Early research by Whipple 
proved that a diet of liver helped restore red 
blood cells in anemic dogs. Minot and Murphy 
utilized this research in their work on perni- 
cious anemia in man; see Anemia. 

WHIPPLE, William (1730-85), American Revo- 
lutionary patriot and soldier, born in Kittery, 
Maine. For a number of years he was a ship's 
captain engaged in the African slave trade. He 
then settled as a merchant in Portsmouth, N.H., 
and became active as a patriot. A member of the 
Continental Congress from 1776 to 1779, he was 
one of the signers of the Declaration of Inde- 
pendence (qq.v.). During the American Revolu- 
tion (q.v.) he served with the New Hampshire 
militia and was one of the commanding officers 
in the Saratoga campaign in 1777; see Saratoga, 
Battles of. He was an associate justice of the su- 
perior court of New Hampshire from 1782 until 
his death. 

WHIPPOORWILL, common American bird, 
Caprimulgus vociferus, of the goatsucker family, 
Caprimulgidae, noted and named for its whip- 
poor-will call. It is about 10 in. long, and has a 
wide mouth, fringed with bristles, and mottled 
gray, brown, and black plumage. A nocturnal 
bird, the whippoorwill rests by day lengthwise 
on a branch or on dry fallen leaves. By virtue of 
its protective coloration, it is thus rarely seen. By 
night it feeds on moths, beetles, and other in- 
sects caught on the wing. After dark, during the 
breeding season, it calls with great persistence. 
The female lays two brown-speckled, white 
eggs among dry leaves in a slight depression in 
the ground. 

The whippoorwill breeds from Manitoba east 
through southern Canada and south to Arizona, 
Texas, Arkansas, and South Carolina. It winters 
from the southern United States to Costa Rica. 
WHIRLIGIG BEETLE. See Water Beetle 
WHIRLPOOL, body of water spinning in a 
generally circular motion, often around a central 


depressed area and occasionally around a vorti- 
cal cavity that draws surrounding floating ob- 
jects toward the center. Whirlpools at sea are 
caused by the meeting of opposing currents and 
tides, by ocean currents striking offshore rocks 
and against certain coastal configurations, and 
by the force of wind acting upon water; see 
Tides; Wind. Irregularities in basin and channel 
bottoms usually cause whirlpools in rivers and 
lakes. 

Whirlpools in the open seas are giant suction- 
less eddies, such as the Sargasso Sea in the At- 
lantic Ocean (q.v.), and pose no threat to mod- 
ern shipping. Earlier sailing ships, however, 
were sometimes becalmed in them and were 
held fast in their centers or were swept by the 
slowly rotating currents against rugged coasts. 
Whirlpools with a strong vortical motion, on the 
other hand, can become very violent and are ca- 
pable of sucking boats into their rapidly down- 
spiraling cavities. Noted whirlpools include the 
Charybdis (see Scylla and Charybdis) in the 
Strait of Messina between mainland Italy and 
the island of Sicily, the Maelstrom in the Lofo- 
ten Islands off Norway, and the Whirlpool Rap- 
ids below Niagara Falls (q.v.). 

WHIRLWIND, any rotating air mass, including 
the tornado (q.v.) and the large cyclonic and an- 
ticyclonic storms; see Cyclone. In meteorology 
(q.v.), the term "whirlwind" is more strictly ap- 
plied to the smaller swirling atmospheric phe- 
nomenon commonly known as dust devil or 
dust whirl, which occurs mostly over deserts 
and semiarid plains during hot, calm days. The 
principal cause of whirlwinds is intense insola- 
tion, or incoming solar radiation received by the 
earth, which produces an overheated air mass 
just above the ground. This air mass rises, usu- 
ally in the form of a cylindrical column, sucking 
up loose surface material, such as dust, sand, 
and leaves. Whirlwinds vary in height from 1 00 
to 300 ft., but exceptionally vigorous dust devils 
may exceed 5000 ft. in height. The vortices of 
the whirlwinds range in size from a few yards to 
several hundred feet, and depending on their 
force and size, dust devils may disappear in sec- 
onds or last several hours. Brief whirlwinds are 
erratic in motion, but the longer-lasting ones 
move slowly with the prevailing winds. See 
Wind. 

Water whirlwinds, commonly called water- 
spouts, are whirling columns of air and watery 
mist. The mist is mainly fresh water, formed by 
condensation in the atmosphere (q.v.). Water 
whirlwinds are frequent occurrences over 
oceans and lakes but are seldom violent. Con- 
vective storms generate most waterspouts, and 
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the rare tornadic spouts are generated in thun- 
derstorms, in association with tropica! cyclones 
or cold frontal squalls. Fire and smoke whirl- 
winds are caused by forest, oil, and incendiary 
bomb fires, and may have large, violent vortices. 

Dust and fire whirlwinds are reported in the 
Old Testament, notably in the book of Job 
(q.v.). The Greek philosopher Aristotle (q.v.) at- 
tempted to explain whirlwinds in his Meteoro- 
logies , a study of meteorological phenomena. 
WHISKEY or WHISKY (Gael, uisge beatha , 
"water of life"), alcoholic liquor distilled from 
the fermented mash of cereal grains, usually 
with one type of grain, such as barley, rye, corn, 
or wheat, predominant. Essentially, whiskey 
consists of an alcoholic distillate diluted to pal- 
atable strength with water. The characteristic 
taste and aroma associated with each variety of 
whiskey are conferred by certain substances 
produced during the manufacturing process. 
The alcoholic strength of whiskey is measured 
by a standard known as proof, a figure repre- 
senting twice the volume percentage of alcohol. 
Thus, 160 proof whiskey contains 80 percent al- 
cohol by volume. Proof varies with the degree 
of distillation and with the amount of water 
used for dilution. The principal kinds of whiskey 
are Scotch and Irish whiskeys, which are the 
products respectively of Scotland and Ireland, 
and Canadian, Bourbon, and rye whiskeys, 
which are distinctively American types. 
Production, The whiskey-manufacturing proc- 
ess, though differing in certain respects ac- 
cording to local custom and the individual dis- 
tillery, always includes four basic steps, namely 
mashing, fermentation, distillation, and aging. 
Mashing. In the mashing stage, the grain first is 
soaked in hot water and crushed. A small 
amount of malt is then added to the resultant 
mash, known technically as the wort. The en- 
zyme diastase, a part of the malt, converts the 
starch of the grain into sugar. Clear water, free 
from organic matter and containing the proper 
mineral compounds, and sound, fully matured 
grain are the key ingredients of a good mash. 
Some distillers of fine whiskeys, convinced that 
grain and water should originate in the same 
type of soil, use only locally grown grain. 
Fermentation. The process of fermentation (q.v.) 
converts sugar into alcohol under the influence 
of enzymes (q.v.) produced by certain types of 
fungi. In the preparation of whiskey, fermenta- 
tion is initiated in the wort by the introduction 
of yeast, usually of the genus Saccharomyces; 
see Fungi: industrial Fungi . The fermentation 
period must be precisely calculated, and many 
factors requiring expert knowledge must be 


taken into account, including the selection of 
the most suitable species of yeast. 

The fermented wort contains, in addition to 
the alcohol, solid particles originating from the 
grain, yeast, and mineral salts, and such second- 
ary fermentation products as glycerol, lactic 
acid, tartaric acid, and fatty acids. Some of the 
by-products of fermentation contribute to the 
taste and aroma of the final product. 
Distillation. In the process of distillation (q.v.) 
the alcohol and the desirable fermentation by- 
products are separated from the fermented 
wort. Distillation equipment used in whiskey 
production varies from primitive pot stills, em- 
ployed traditionally in the production of Scotch 
whisky in the Highlands, to the modern contin- 
uous, or column, stills, which are used by 
United States distillers. Various degrees of distil- 
lation are achieved by a number of methods, in- 
cluding the use of either single or double distil- 
lation, the elimination of undesirable secondary 
products by means of separate distilling col- 
umns, and rectification, or purification, in mul- 
tichambered rectifying columns. The strength 
and purity of the whiskey are determined by the 
skill with which distillation is accomplished. 5ee 
Distilled Liquors. 

Aging. In order to make whiskey palatable, to 
provide the desired appearance, and to improve 
the aroma and taste, a very carefully controlled 
process of maturation is required. The colorless 
and raw distilled spirits are stored in specially 
treated casks or barrels and left undisturbed for 
a period ranging from two to eight years, and 
sometimes longer. 

During maturation, whiskey undergoes defi- 
nite changes in aromatic and taste characteris- 
tics. The changes are caused by three major 
types of chemical reaction: the extraction of 
complex wood substances by the alcohol; the 
oxidation of the original organic substances in 
the distillate and of the extracted wood sub- 
stances; and the formation of new products as a 
result of the interaction between various or- 
ganic substances in the distillate. 

Some of the substances extracted from the 
wood impart to the whiskey its characteristic 
color. To a large extent the latter depends upon 
the type of cask or barrel used for maturation. 
Barrels that formerly held sherry or other wines 
contribute subtly different tints and flavors to 
the whiskey. When charred oak barrels are em- 
ployed, as in the aging of U.S. whiskeys, sub- 
stances extracted from the charred portions of 
the staves give the liquor a deep reddish-brown 
tone. 

Prolonged aging is a key factor in the pro- 
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duction of fine mellow whiskey, Methods de- 
signed to hurry the aging process invariably 
have proved unsuccessful. 

Imported Whiskeys. Scotland, Ireland, and 
Canada each produce distinctive whiskeys that 
are imported into the U.S. Historically, Scotland 
and Ireland made whiskeys as early as the 12th 
century whereas American whiskey production 
developed in the early 18th century. The liquor 
is spelled whisky in Scotland and Canada, and 
whiskey in the U.S. and Ireland. 

Scotch Whisky. Commercially distributed varie- 
ties of Scotch whisky, a type distinguished from 
all others by its smoky flavor, are blends of spir- 
its distilled in the Highlands with spirits distilled 
in the Lowlands. The smoky flavor is imparted to 
the blends by the Highland spirits. The distillers 
achieve this characteristic flavor by using pot 
stills and malted barley that has been cured over 
open peat fires. Unmalted barley and column 
stills are used in the production of Lowland 
Scotch. Both the Highland and Lowland spirits 
are aged in sherry barrels. Blending takes place 
when the component whiskies are approxi- 
mately three or four years old, and the blend it- 
self then is further aged. 

Irish Whiskey. Although Irish whiskey is pro- 
duced by methods similar to those employed in 
Scotland, it lacks the smoky flavor characteristic 
of Scotch. The difference results mainly from 
the fact that, in the curing process, the malt is 
shielded from contact with smoke. 

Canadian Whisky. Canadian whisky, made exclu- 
sively in Canada, is a light-bodied type distilled 
usually from a mash of cereal grains, corn, rye, 
and barley malt. The spirits are drawn from the 
still at a much higher proof than other American 
varieties; as a consequence Canadian whisky 
contains fewer flavoring ingredients. 

Domestic Whiskeys. Bourbon and rye are 
manufactured only in the U.S. Bourbon is made 
from a mash containing at least 51 percent corn; 
rye whiskey, as the name suggests, is made from 
a mash consisting predominantly of rye grain. 
The aging period for U.S, whiskeys ranges from 
two to eight years. New barrels of seasoned 
white oak which have been well charred on the 
inside are used in the aging process. 

A straight whiskey is pure rye or Bourbon, 
that is, an unblended whiskey. Bourbon is the 
most popular American straight whiskey. In the 
U.S., a blended whiskey is produced by combin- 
ing straight whiskey, which must have been 
aged for a minimum of two years, or a mixture 
of straight whiskeys, with neutral grain spirits. 
Some of the flavor and color are lost in this 
process, but there is no dilution of alcoholic 


content. Caramel or blended wines are added to 
the blend to restore the color, and sometimes 
harmless flavorings also are used. 

In addition to blends, bonded whiskeys are 
produced in the U.S. Bonded whiskey is either 
100 proof rye or Bourbon, either of which has 
been aged for at least four years in a govern- 
ment warehouse. The age of "bottled in bond" 
whiskey is attested by a Federal stamp attached 
to the stopper. 

A completely new type of whiskey, called 
light whiskey, became available to the public in 
the early 1970's. It is distilled from the same 
mash of corn, rye, and barley used for Bourbon, 
but it is taken off the still at 180 proof and redis- 
tilled with the same equipment used in making 
vodka, then stored in oak barrels for a minimum 
of four years. It is similar to Scotch and Cana- 
dian whiskies but is still a distinctly American 
whiskey. 

See also Distilled Liquors; Prohibition. 

DISTILLED SPIRITS INSTITUTE 

WHISKEY REBELLION or WHISKEY INSUR- 
RECTION, in United States history, a series of 
disturbances in 1794 aimed against enforcement 
of a Federal law of 1791 imposing an excise tax 
on whiskey. The burden of the tax, which had 
been sponsored by the Federalist leader and 
secretary of the treasury Alexander Hamilton 
(q.v.), fell largely upon western Pennsylvania, 
then one of the chief whiskey-producing re- 
gions of the country; see Federalist Party. The 
grain farmers, most of whom were also distillers, 
depended upon whiskey for almost all their in- 
come, and considered the law an attack on their 
liberty and economic well-being. Organized re- 
sistance to the tax, even including the tarring 
and feathering of Federal revenue officials, rap- 
idly assumed grave proportions. Warrants for 
the arrest of a large number of noncomplying 
distillers were issued by the Federal authorities 
in the spring of 1794, and in the riots that fol- 
lowed a Federal officer was killed. In a procla- 
mation issued in August, 1794, President George 
Washington (q.v.) ordered the insurgents to dis- 
perse and requested the governors of Pennsyl- 
vania, Maryland, New Jersey, and Virginia to 
mobilize contingents of militia. The President 
also dispatched three commissioners to Park- 
inson's Ferry, Pa., to negotiate with delegates 
representing the western section of the State, 
but the negotiations proved fruitless. On Oct. 
14, 1794, Washington ordered the militia to pro- 
ceed to the western counties. They met little re- 
sistance. The troops seized a number of people, 
most of whom were soon released for want of 
evidence. Two offenders were convicted of 
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treason {q>v.J, but they were pardoned by 
\\ ashington. 

The so-called Whiskey Rebellion is important 
in L.S, history mainly because it provided the 
first real test of the federal government's pre- 
rogatives and law-enforcement power, includ- 
ing the President's right to command the use of 
State militias. 

WHISKEY RING, THE, in United States his- 
tory, secret association of distillers and Federal 
officials that operated during the administration 
of President Ulysses Simpson Grant (q.v.) to de- 
fraud the government of the excessively high tax 
imposed on distilled spirits. Tax abatements 
were shared between distillers and tax collec- 
tors, and newspapermen, storekeepers, and offi- 
cials of various kinds were bribed. Although the 
conspiracy was public knowledge, the political 
importance of those involved protected them 
from prosecution until the secretary of the 
treasury Benjamin Helm Bristow (q.v.) em- 
ployed secret investigators to gather evidence. 
On May 10, 1875, at Bristow's direction, sixteen 
distilleries in Saint Louis, Milwaukee, and Chi- 
cago were seized, and indictments were 
promptly procured against about 240 distillers 
and revenue officials and against Orville E. Bab- 
cock (1835-84), private secretary to the Presi- 
dent. Babcock was acquitted through the influ- 
ence of the President, but 110 of those indicted 
were found guilty. The leaders among those 
convicted, however, were pardoned after a 
short interval. The allegation, made at the trials, 
that the illegal abatement of taxes had been for 
the purpose of increasing the campaign funds 
of the Republican Party created a major political 
scandal. 

WHISKEYTOWN-SHASTA-TRiNITY NATIONAL 
RECREATION AREA, recreation area near Red- 
ding, Calif., divided into three separated units. 
The 3250-acre Whiskeytown unit, administered 
by the National Park Service (q.v.), is 8 miles w. 
of Redding and includes Whiskeytown Reser- 
voir. The Shasta unit and the Trinity-Lewiston 
unit are administered by the Forest Service of 
the United States Department of Agriculture. 

The 12,860-acre Shasta unit is on the Sacra- 
mento R. 10 miles n. of Redding, surrounding 
Shasta Lake. The 83,500-acre Trinity-Lewiston 
unit, on the Trinity R., 40 miles w. of Redding 
surrounds Lewiston and Clair Engle lakes All 
three units originated as part of a United States 
Bureau of Reclamation irrigation and electric- 
power system called Central Valley Project The 
area has facilities for hunting, fishing, horseback 
nding, camping, picnicking, swimming, and 
other water sports. 


WHIST, game of cards played by two sets of 
partners, using a full pack of fifty-two cards. The 
object of the game is to win as many of the thir- 
teen so-called tricks as possible. The cards are 
dealt one at a time, face down, to all four 
players; the last card, which is the dealer's j s 
dealt face up to determine the trump suit for 
that hand. The player on the dealer's left leads 
that is, plays any card; the other players in turn 
then play a card of the same suit. The player 
playing the highest card of the suit wins the 
trick and makes the first lead of the next trick If 
however, a player has no card of the suit led, he 
may play a card of the trump suit, which auto- 
matically outranks any card of the suit led and 
wins the trick. When more than one player plays 
a trump card, the highest trump wins the trick. 
Partners score one point for every trick over the 
first six that they take, and a game consists of 
seven points. 

Variations of whist include bid whist, dupli- 
cate whist, and solo whist. 

Whist, which until the late 17th century was 
called triumph or trump, is probably of English 
origin; as triumph it can be traced back as far as 
the early 16th century. The game became a 
preoccupation of fashionable society after the 
publication in 1742 of A Short Treatise on the 
Came of Whist by the British writer on games 
Edmond Hoyle (q.v.). The outstanding authority 
on whist was the British writer and physician 
Henry jones (1831-99), who wrote on whist 
under the pen name of Cavendish. Whist under- 
went many changes during the 19th century, 
eventually evolving into the game of bridge 
(q.v.). 

WHISTLER, James Abbott McNeill (1834- 
1903), American painter and etcher, bom in 
Lowell, Mass. He entered the United States Mili- 
tary Academy in 1851, did not do well in his 
studies, and left in 1854 to take a job as a drafts- 
man with the United States Coast Survey. One 
year later, he left the U.S. never to return, and 
went to Paris, where he became a pupil of the 
Swiss classicist painter Charles Gabriel Cleyre 
(1808-74). Formal instruction influenced him 
less, however, than his acquaintance with the 
French realist painter Gustave Courbet (q.v.), 
other leading contemporary artists, and his own 
study of the great masters and of the Japanese 
art then coming into vogue in Paris. 

In Paris Whistler won recognition as an 
etcher, when his first series of etchings, "Twelve 
Etchings From Nature" (commonly called "The 
French Set"), appeared in 1858. Soon after, he 
moved to London, where his paintings, hitherto 
rejected repeatedly by the galleries of Paris, 
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found acceptance. "At the Piano", his first ac- 
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Mother" by James Whistler. 


Louvre 


cepted painting, was shown by the Royal Acad- 
emy of London in 1860. In 1863 his painting 
"The White Girl" won great acclaim in Paris. 
Thereafter exhibitions of his work aroused in- 


dio Whistler left Britain, worked intensively for 
a year (1879-80) in Venice, then returned to 
England and resumed his attack on the aca- 


creasing international interest. 

Three of Whistler's best-known portraits, "Ar- 
rangement in Black and Grey No. 1: The Artist's 
Mother" (Louvre, Paris), "Arrangement in Grey 
and Black No. 1: Thomas Carlyle" (City Art Gal- 
lery and Museum, Glasgow), and "Harmony in 
Grey and Green: Miss Cicely Alexander" (Tate 
Gallery, London) were painted in 1872. In 1877 
he exhibited a number of landscapes done in 
the Japanese manner; these paintings, which he 
called "nocturnes", outraged conservative art 
opinion. The British art critic John Ruskin (q.v.) 
wrote a caustically critical article, and Whistler, 
charging slander, sued Ruskin for damages. He 
won the case, one of the most celebrated of its 
kind, but the expense of the trial forced him 
into bankruptcy. Selling the contents of his stu- 


demic art tradition. 

In later years Whistler devoted himself in- 
creasingly to etching, dry point, lithography, 
and interior decoration (qq.v.). "The Thames Se- 
ries" (completed in 1860, first published in 
1871), the "First Venice Series" (1880), and the 
"Second Venice Series" (1881) heightened his 
standing as an etcher. The Peacock Room, exe- 
cuted for a private London residence and now 
in the Freer Gallery of Art, Washington, D.C., is 
the most noteworthy example of his interior 
decoration. 

Whistler came to be regarded toward the end 
of his life as a major artist. His importance as a 
painter stems from his assimilation of Japanese 
art styles, from his technical innovations, and 
from his championing the modern art move- 
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ment. Manv critics regard him as preeminent 
among etchers. 

WHITE, river of Arkansas. St rises about 50 
miles s. of the Arkansas-Missouri line, flows n. 
into Missouri, then turns s.E. and continues to 
the s.e. corner of Arkansas County, Ark., where 
the channel divides, one stream entering the Ar- 
kansas R. and the other the Mississippi. The trib- 
utaries are the Cache, Little Red, Black, Buffalo, 
James, and Norfolk rivers. The White is 685 mi. 
long. 

WHITE, river in Indiana, chief tributary of the 
Wabash R. It is formed by the confluence of the 
E. and w. branches and has a total length of 350 
mi. The river is navigable only to Martinsville, 
some distance below Indianapolis, and the E. 
branch is navigable to Rockford. 

WHITE, tributary of the Missouri R. It rises in 
n.w. Nebraska, and, after a course through South 
Dakota, empties into the Missouri near 
Oacoma. It flows through the Badlands (q.v.); it 
is 507 mi. long. 

WHITE, Byron Raymond (1917- ), American 

jurist, born in Fort Collins, Colo. He received his 
bachelor's degree from the University of Colo- 
rado in 1938 and his degree in law from Yale 
University in 1946. He was a Rhodes scholar at 
the University of Oxford in 1939. His studies 
there were interrupted by the outbreak of 
World War II, in which White served with the 
United States Navy from 1942 to 1946. He had, 
meanwhile, played professional football in 
1 938—39 and from 1940 to 1942 during his studies 
at Yale. After the war he finished his legal edu- 
cation and served as law clerk to Chief Justice of 
the United States Frederick Moore Vinson (q.v.) 
in 1946-47. White practiced law in Denver, 
Colo., from 1947 to 1961, specializing in corpo- 
ration law. President John F. Kennedy (q.v.), for 
whose election he had worked in 1960, ap- 
pointed White deputy attorney general of the 
U.S. in 1961 and associate justice of the Su- 
preme Court of the United States (q.v.) in 1962. 
On the bench, he usually votes with the major- 
ity. In 1971 he was one of the justices who 
upheld the right of the press to publish without 
prior restraint in the government's unsuccessful 
attempt to prevent publication of the so-called 
Pentagon papers, (see United States: History: 
World War II and Postwar Problems: The Nixon 
Administration). 

WHITE, Edward Douglass (1845-1921), Amer- 
ican jurist, born in Lafourche Parish, La., and ed- 
ucated at Jesuit College, New Orleans, and 
Georgetown University. He fought with the 
Confederate army during the American Civil 
War, studied law, and was admitted to the Loui- 


siana bar in 1868, A State senator from 1874 to 
1878, he served on the Louisiana supreme court 
in 1879 and 1880. He was a Democratic member 
of the United States Senate in 1891-94, until 
President Grover Cleveland (q.v.) appointed 
him to the Supreme Court of the United States 
(q.v.). In 1910 White was made chief justice of 
the U.S. by President William Howard Taft 
(q.v.), becoming the first Southerner to hold 
that office since Roger Brooke Taney (q.v.). 
Many of White's judicial opinions, especially 
those relating to antitrust legislation, were of 
fundamental importance; see Trusts. In 1897 he 
formulated the so-called rule of reason, which 
held that the Sherman Antitrust Act (q.v.) of 
1890 applied only to those combines and com- 
panies that exercised a degree of restraint upon 
trade and commerce that could be character- 
ized as unreasonable. The rule of reason was ap- 
plied in the Supreme Court majority opinion, 
written by him in 1911, that dissolved the Stand- 
ard Oil Company of New Jersey and the Ameri- 
can Tobacco Company; see Standard Oil Com- 
pany (New Jersey). Although White generally 
upheld the Federal government in antitrust 
cases, his rule of reason weakened enforcement 
of the antitrust act. Another famous majority 
opinion written by him, in Wilson vs. New , 
March, 1917, affirmed the constitutionality of 
the Adamson Act (1916), which established the 
eight-hour day for the nation's railroad workers. 
WHITE, E(lwyn) B(rooks) (1899- ), Ameri- 

can writer, born in Mount Vernon, N.Y., and ed- 
ucated at Cornell University. He joined the staff 
of the newly founded New Yorker magazine in 
1926 and remained a regular contributor. From 
1938 to 1943 he was also associated with Har- 
per's magazine, for which he wrote the widely 
read monthly column "One Man's Meat". 
White's humorous essays and sketches satirized 
the complexities and difficulties of modern civi- 
lization and his light verse was notable for wit 
and perfection of form. In 1960 he received the 
gold medal for essays and criticism of the Amer- 
ican Academy of Arts and Letters, and in 1963 he 
was awarded the United States Presidential 
Medal of Freedom. Besides his verse, his writ- 
ings include the collected essays One Man's 
Meat (1942; rev. ed., 1944) and The Points of My 
Compass (1962); the children's fiction Stuart Lit- 
tle (1945), Charlotte's Web (1952), and The 
Trumpet of the Swan (1970); and a tribute to 
New York City, Here Is New York (1949). 
WHITE, Patrick Victor Martindale (1912- ), 
Australian author, born in London, England, and 
educated at the University of Cambridge. Taken 
to Australia as an infant, he went to school in 
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England and served in the Royal Air Force dur- 
ing World War II. His first novel. Happy Valley 
(1939), was set in Australia, as were such later 
successful works as Voss (1957), Riders in the 
Chariot (1961), and The Eye of the Storm (1973). 
White, the first Australian to be awarded the 
Nobel Prize in literature (1973), was cited for his 
"epic and psychological narrative art which has 
introduced a new continent into literature". His 
use of English has been praised by critics for its 
power and nuances. 

WHITE, Paul Dudley (1886-1973), American 
cardiologist, born in Roxbury, Mass., and edu- 
cated at Harvard University, at which he re- 
ceived an M.D. degree in 1911. He was clinical 
professor of medicine at Harvard from 1914 to 
1956, during which time he pioneered in elec- 
trocardiography and gained a worldwide repu- 
tation as an authority on the diseases of the 
heart. White made a number of trips to foreign 
countries as head of teaching missions spon- 
sored by the United States government. In Sep- 
tember, 1956, when President Dwight David Ei- 
senhower (q.v.) suffered a coronary thrombosis. 
White was named to head a team of heart spe- 
cialists attending the President. White is the au- 
thor of the standard work Heart Disease , of 
which several revised editions have been issued 
since its first publication in 1931, and of Hearts: 
the Long Follow-up (1967). He received the Dis- 
tinguished Service Award of the American Med- 
ical Association in 1952. 

WHITE, Peregrine (1620-1704), first English 
child born in New England, delivered on the 
Mayflower (q.v.) as it lay at anchor in present- 
day Cape Cod Bay, Mass. In 1621 his widowed 
mother married Edward Winslow (see under 
Wjnslow), later governor of Plymouth Colony 
(q.v.). White held a number of minor govern- 
ment posts during his lifetime. 

WHITE, Stanford (1853-1906), American archi- 
tect, born in New York City. White became an 
apprentice in the Boston, Mass, offices of the 
noted American architect Henry Hobson Rich- 
ardson (q.v.) in 1872 and later, as Richardson's 
chief assistant, helped design Trinity Church, 
Boston. In 1879 he joined a New York City archi- 
tectural firm subsequently known as McKim, 
Mead, and White. Notable structures designed 
by White that are still standing include the Bos- 
ton Public Library; the Washington Arch in 
Washington Square Park, the Century Club, vari- 
ous buildings of New York University in New 
York City; and many private residences. 

White specialized in modern adaptations of 
older styles, notably that of the Italian Renais- 
sance. Most of the public buildings erected in 


the United States during the 1890's and early 
1900's reflect the influence of his designs; see 
American Architecture: Era of Expansion: The 
Age of Splendor . 

White was shot and killed on the roof of 
Madison Square Garden by the Pittsburgh mil- 
lionaire Harry Kendall Thaw (1871-1947). The 
murder, one of the most sensational in the an- 
nals of U.S. society, resulted from the discovery 
by Thaw that his wife, the actress Evelyn Nesbit 
(1885-1967), had been involved in a love affair 
with White. 

WHITE, Walter Francis (1893-1955), American 
Negro leader and writer, born in Atlanta, Ga., 
and educated at Atlanta University. He was ap- 
pointed assistant secretary of the National Asso- 
ciation for the Advancement of Colored People 
(q.v.), or N.A.A.C.P., in 1918, and thereafter was 
active in investigating race riots and iynchings 
and in championing victims of racial injustice. 
White was executive secretary of the associa- 
tion from 1931 until his death. President Frank- 
lin Delano Roosevelt (q.v.) drew upon the expe- 
rience of White and the N.A.A.C.P. when he 
established a fair employment practices com- 
mittee in 1941. In 1945 White acted as consult- 
ant to the United States delegation at the organ- 
izational meeting of the United Nations (q.v.) in 
San Francisco. He wrote the novel Fire in the 
Flint (1924) and an autobiography, A Man Called 
White (1948). 

WHITE, William Allen (1868-1944), American 
journalist, known as the sage of Emporia, born 
in Emporia, Kans., and educated at the Univer- 
sity of Kansas. He bought the Emporia Gazette 
in 1895 and edited it until his death. Under his 
guidance, the small-town newspaper became 
known throughout the country. His editorial 
"What's the Matter with Kansas" (1896), an im- 
passioned attack on Populism (q.v.), brought 
him fame and helped the Republican candidate 
William McKinley defeat the Democratic can- 
didate William Jennings Bryan (qq.v.) for the 
Presidency. White was regarded thereafter as 
the authentic voice of so-called grass-root senti- 
ment in the Midwest. 

In 1912 White joined President Theodore 
Roosevelt (q.v.) in forming the first Progressive 
Party (q.v.). White ran as an independent Re- 
publican for the governorship of Kansas in 1924 
but was defeated. Although he never held major 
public office, he exerted considerable political 
influence, acting as the spokesman both for 
small-town interests and for a broad and gener- 
ous internationalism. 

In addition to volumes of his collected editor- 
ials, notably Forty Years on Main Street (1937), 


97 



WHITE ANTS 


White published a collection of short stories, In 
Our Town (1906); novels, including A Certain 
Rich Xian (1909); and biographies. The Autobi- 
ography of William Alien White (posthumous, 
1946; Pulitzer Prize, 1947), was completed by his 
son, the writer William Lindsay White (1900-73). 
WHITE ANTS, name often given to termites 
(q.v.). 

WHITE BEAR LAKE, city of Minnesota, in the 
Ramsey and Washington counties, on White 
Bear Lake about 10 miles n.e. of Saint Paul. Pri- 
marily residential, the city has some manufac- 
turing of small boats and is a popular fishing re- 
sort. St was incorporated in 1922. Pop. (1960) 
12,849, (1970) 23,313. 

WHITEFSELD, George (1714-70), British evan- 
gelist (q.v.) and organizer of the Calvinistic 
Methodists (see Calvinism; Methodism), born in 
Gloucester, England, and educated at Pembroke 
College, University of Oxford. During his under- 
graduate days Whitet'ield met John and Charles 
Wesley (see under Wesley) and joined the Holy 
Club, the members of which were known as 
"methodists". In 1736 Whitefield was ordained 
deacon (q.v.) in the Church of England (q.v.) 
and two years later followed the Wesley broth- 
ers to Savannah, Ga., as a missionary. Shortly 
thereafter Whitefield returned to England and 
was ordained a priest. Because of his unconven- 
tional manner of preaching and conducting 
services, many Church of England pulpits were 
dosed to him; he therefore began to preach in 
the open air and attracted vast crowds by his el- 
oquence. In 1739 he returned to Savannah, 
where he established an orphanage. During his 
stay in America he participated with the Ameri- 
can Congregational clergyman Jonathan Ed- 
wards (q.v.) in inaugurating the revival move- 
ment that later became known as the Great 
Awakening; see Revivals, Religious. 

In 1741 Whitefield went to England to preach, 
extending his evangelical work to Scotland and 
Wales. Largely because of differences concern- 
ing the question of predestination (q.v.), White- 
field broke with John Wesley about 1741, al- 
though the two men maintained their 
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friendship. After this rupture Whitefield was 
recognized as leader of the Calvinistic Method- 
ists. 

Between 1744 and 1748 Whitefield again 
toured the American colonies, drawing enthusi- 
astic crowds. On his return to England in 1748 
he became chaplain (q.v.) to the British reli- 
gious leader Selina Hastings, Countess of Hunt- 
ington (1707-91), who aided him materially j n 
his evangelical pursuits and enabled him to 
speak before members of the British nobility. 
After 1751 Whitefield devoted much of his time 
to preaching throughout Great Britain and Ire- 
land and in America. Indefatigable in these ef- 
forts, he found time also to compile a hymn- 
book, which appeared in 1753. While in 
America, again on one of his preaching circuits, 
he died in 1770. 

The extraordinary influence Whitefield exer- 
cised during his lifetime was due chiefly to his 
oratorical skill; he is said to have preached more 
than 18,000 sermons. His collected writings 
were published posthumously in seven volumes 
(1771-72). 

WHITEFISH, common name applied to vari- 
ous species of food fish belonging to the family 
Coregonidae, and native to lakes and streams of 
the Northern Hemisphere. The most familiar 
American species is the Great Lakes whitefish, 
Coregonus clupeaformis , found chiefly in the 
Great Lakes. It attains a maximum length of 2 ft., 
is olive green above and white below, has a 
small, toothless mouth, and feeds mainly on 
crustaceans. Whitefish inhabit deep waters 
throughout most of the year, but migrate to 
shoals to spawn in the fall. Highly prized for 
food, they are taken with nets and sold fresh or 
smoked. Whitefish were formerly abundant in 
the Great Lakes, but overfishing and depreda- 
tion by lamprey (q.v.) have greatly reduced their 
number. 

The Rocky Mountain whitefish, or mountain 
herring, C. wiiHamsoni / another American spe- 
cies, is found in streams from the Rocky Mts. to 
the Pacific coast. It is a favorite of anglers, be- 
cause it will take a fly. Another group of white- 
fish are the ciscoes, which include the lake her- 
ring, C. artedii , an important food fish of the 
Great Lakes; see Herring. 

WHITEFISH BAY, village of Wisconsin, in Mil- 
waukee Co., on Lake Michigan, about 6 miles n. 
of central Milwaukee. The village was incorpo- 
rated in 1892. Pop. (1960) 18,390; (1970) 17,394. 
WHITEHALL, city of Ohio, in Franklin Co., on 
Big Walnut Creek, 7 miles E. of the center of Co- 
lumbus, by which it is surrounded. The city is 
the site of the Columbus General Depot of the 
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United States Army. Incorporated as a village in 
1947, Whitehall became a city in 1956. Pop. 
(1960) 20,818; (1970) 25,263. 

WHITEHALL, borough of Pennsylvania, in Al- 
legheny Co., a suburb about 7 miles s. of central 
Pittsburgh. Primarily residential, Whitehall has 
little manufacturing. Whitehall was incorpo- 
rated as a city in 1948. Pop. (1960) 16,075; (1970) 
16,551. 

WHITEHEAD, Alfred North (1861-1947), Brit- 
ish mathematician and philosopher, born in 
Ramsgate, England, and educated at Trinity Col- 
lege, University of Cambridge, where he taught 
mathematics from 1885 to 1911. Whitehead 



Alfred North Whitehead upi 


taught applied mathematics and mechanics at 
the University of London from 1911 to 1924 and 
was professor of philosophy at Harvard Univer- 
sity from 1924 to 1936. He was professor emeri- 
tus at Harvard until his death and was also a fel- 
low of the Royal Society and a member of the 
British Academy. 

A brilliant mathematician who made lasting 
contributions in the field of theoretical mathe- 
matics, Whitehead also had a deep knowledge 
of philosophy and literature, and this back- 
ground led him to the study of the foundations 
of mathematics, philosophy of science, and to 
the development of symbolic logic. He collabo- 
rated with his Cambridge pupil, the British 
mathematician and philosopher Bertrand Rus- 


sell (q.v.), to write the three-volume Principia 
Mathematica (1910-13), which became one of 
the world's greatest works on logic and mathe- 
matics. 

Opposed to the concepts of scientific materi- 
alism, Whitehead developed his "method of ex- 
tensive abstraction" early in the 20th century by 
which he endeavored to explore and explain 
fundamental natural concepts in scientific terms 
and thereby to formulate a philosophy of natu- 
ral science. To accomplish this, he examined 
concepts that, although acceptable to the pure 
scientist as unexplained hypotheses, had to be 
explained and verified through his method of 
philosophical analysis. This method was based 
upon the reality of the perception of objects 
and the relations between objects. He wrote 
two books on the philosophy of natural science, 
An Enquiry Concerning the Principles of Natural 
Knowledge (1919) and The Concept of Nature 
(1920). 

In his later work Whitehead turned to more 
specific, heterogeneous philosophy, treating 
metaphysics, religion, and the principles of 
knowledge, and his concepts of knowledge cre- 
ated a revolution in epistemology (q.v.). His 
metaphysical system, the philosophy of orga- 
nism, presented the notion of God not omnipo- 
tent but dependent upon the causality of the 
environment, and men who are dependent 
upon God for ideals and novelty, perceiving 
sense-data as pulses of feeling-quality. In this 
period he wrote Science and the Modern World 
(1925), Religion in the Making (1926), Symbol- 
ism: Its Meaning and Effect (1927), Process and 
Reality: An Essay in Cosmology (1929), The 
Function of Reason (1929), Adventures of Ideas 
(1933), and Modes of Thought (1938). White- 
head is generally recognized as one of the great- 
est of 20th-century philosophers. He also wrote 
A Treatise on Universal Algebra (1898), The Prin- 
ciple of Relativity (1922), and a valuable book 
on mathematics for the layman, An Introduction 
to Mathematics (1911). 

See also Logic: Modern Logic; Mathematics; 
Philosophy: Modem Philosophy. 
WHITEHORSE, city and territorial capital of 
Yukon Territory, Canada, on the Yukon R. near 
the s. border. Whitehorse is the trading center 
of an extensive mining and trapping region. The 
city is a major stopover point on the Alaska 
Highway; it is connected by rail to Skagway, 
Alaska, and, in summer, by river steamer to 
Dawson. Founded during the Klondike gold 
rush as a service point for Dawson, Whitehorse 
declined until World War II, when it was the 
center for United States Army personnel con- 
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sErjctin.fi the Alaska Highway; in 1943, its popu- 
lation reached 40,000. Pop. (1976) 13,311. 

WHITE HOUSE, official residence of the Pres- 
ident of the United States, built in its original 
form in 1800, and situated at 1600 Pennsylvania 
Avenue in Washington, D.C Known variously 
through its history as the President's Palace, the 
President's House, and the Executive Mansion, 
the building has always been most popularly 
known as the White House. It has been the 
home of every President in American history 
with the exception of the first, George Wash- 
ington (q.v.), who approved the act that led to 
its construction. Although the White House has 
been subject to numerous renovations and 
additions in the 19th and 20th centuries, it has 
retained its classically simple character. 

For a related discussion of the creation of the 
nation's capital, according to the plans of the 
French engineer and architect Pierre Charles 
L'Enfant (q.v.), see Washington, d.c. 

Exterior. The site and the surrounding land- 
scaped lawns and gardens of the White House 
occupy 18.07 acres, and include numerous trees 
of historical interest. Constructed of Virginia 
sandstone, the main building is a stately, white 
edifice, 170 by 85 ft., built in the classic style as- 
sociated with the 16th-century Italian architect 
Andrea Palladio (q.v.). An Ionic portico (1829) 
on the north side faces Lafayette Square. On the 
south side is a semicircular portico (1824) with a 
private entrance on the ground floor for the 
President and his family. 

Additions to the original building include the 
low-lying terraces or pavilions, which were con- 
structed (1807) during the administrations of 
President Thomas Jefferson (q.v.), and recon- 
structed on those designs in 1902. The West Ter- 
race, 165 by 35 ft., connects with the three-story 
Executive Wing (1902) containing the Presi- 
dent's office, and the East Terrace, 215 by 35 ft. 
joins the three-story East Wing (1942). See La- 
trobe, Benjamin. 

Interior. The private apartments of the Presi- 
dent occupy the second floor of the main build- 
ing, and the third floor consists chiefly of guest 
rooms and quarters for the staff. On the ground 
floor are cloakrooms, a china room, the kitchen, 
and the library. 

On the first floor are the formal rooms of 
state, which are open to the public. Among 
these stately rooms are the East Room, the 
largest room in the White House, used for state 
receptions and balls, and where the bodies of 
Presidents William McKinley and John Fitzger- 
ald Kennedy (qq.v.) once lay in state; the oval 
Blue Room, where the President receives guests 


at state dinners; the Red Room, in which the 
First Lady, or President's wife, receives guests; 
the Green Room, used for informal receptions* 
and the State Dining Room, used for formal din- 
ners. 

History. Prior to the eventual establishment of 
the Federal government in Washington, Presi- 
dent Washington lived in New York City and at 
Mount Vernon, Va. The White House then be- 
came the first public building erected in Wash- 
ington. it was designed by the Irish-American 
architect James Hoban (q.v.), who won the $500 
public architectural contest. The cornerstone 
was laid on Oct. 13, 1792, and the building was 
essentially completed in 1800, when President 
John Adams (q.v.) and his family began to reside 
there in November. 

During the War of 1812 (q.v.), British troops 
set fire to the structure on Aug. 4, 1814, destroy- 
ing the interior. Hoban supervised its recon- 
struction, which was completed in 1817, and 
also added the south portico. White paint had 
been applied to the blackened exterior in 1817, 
and this encouraged the popularity of the name 
"White House". In 1902 this designation be- 
came official when President Theodore Roose- 
velt (q.v.) had the name engraved on his station- 
ery. 

The White House was substantially renovated 
between 1948 and 1952, during the administra- 
tion of President Harry S. Truman (q.v.), when 
new foundations and a steel framework were 
built to strengthen the original sandstone walls. 
As a result of the renovation, the number of 
rooms was increased from sixty-two to 132. Ren- 
ovation costs totaled $5,761, OCX). 

A decade later, during the administration of 
President Kennedy, the interior of the White 
House was refurnished under the supervision of 
the President's wife, Jacqueline Bouvier Ken- 
nedy, later Mrs. Aristotle Onassis (1929- ). A 
permanent art collection was assembled for the 
Executive Mansion, and President Lyndon 
Baines Johnson (q.v.) later issued (1964) an ex- 
ecutive order establishing a Committee for the 
Preservation of the White House. 

See full-color illustrations opposite and the 
following page. 

WHITE LEAD, white pigment, which can be 
the hydroxycarbonate, hydroxysulfate, hydroxy- 
phosphite, or hydroxysilicate of lead, and which 
is used extensively in the manufacture of white 
paint; see Lead: Compounds of Lead; Paints. See 
also Chemical Compounds, Synthetic: Paints and 
Coatings. 

WHITEMAN, Paul (1891-1967), American 
band leader, born in Denver, Colo. At the age of 
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sixteen he joined the Denver Symphony Or- 
chestra as a viola player. During World War i he 
conducted a military band. Whiteman organ- 
ized his own band in 1919 and through it be- 
came the leading exponent of "symphonic 
jazz", a "sweet", mellow type of music played 
from written scores and hence differing mark- 
edly from "hot", improvised jazz. He introduced 
Rhapsody in Biue (1924) by the American com- 
poser George Gershwin (q.v.) and many other 
notable compositions in the sweet jazz idiom, 
and became known as the "King of Jazz". In 
1943 he became musical director of a radio 
broadcasting company. Whiteman is the author 
of Jazz (1926) and Records for the Millions 
(1948). See Jazz: Big-Band Jazz. 

WHITE MOUNTAINS, rugged range of peaks 
occupying the N.-central part of New Hamp- 
shire, and covering an area of about 1300 sq.mi. 
The range is part of the older or crystalline belt 
of the Appalachian system, rises from a plateau 
about 1600 ft. above sea level, and is divided by 
a defile known as the Crawford Notch, a lengthy 
gorge of the Saco R. West of Crawford Notch is 


the principal subrange, the Franconia Mts. The 
highest point of the latter is Mt. Lafayette (5249 
ft.) A notable feature of the Franconia range is 
the "Old Man of the Mountain", a natural stone 
profile of a human face near the top of Cannon, 
or Profile, Mt. (4007 ft.). The American novelist 
Nathaniel Hawthorne (q.v.) immortalized the 
"Old Man of the Mountain" in his story "The 
Great Stone Face". 

To the e. of Crawford Notch is the Presidential 
Range, so called because many of the peaks are 
named for Presidents of the United States. The 
highest summit is Mt. Washington (6288 ft.), the 
highest in the State and a popular summer and 
winter resort. Other summits are Mt. Adams 
(5798 ft.), Mt. Jefferson (5715 ft.), Mt. Clay (5532 
ft.), Mt. Monroe (5385 ft.), Mt. Madison (5363 ft.) 
and Mt. Eisenhower (4761 ft.). The White Mts. 
are noted for their scenic beauty; besides the 
peaks, there are numerous passes, streams, wa- 
terfalls, and pools. Along the lower slopes are 
luxuriant stands of coniferous trees. In 1925 the 
greater part of the range was made a national 
forest. 


The Gale River, partially 
frozen, flows through the 
icy winter landscape of 
New Hampshire's White 
Mountains. In the back- 
ground stands Mt. Lafa- 
yette, several miles east 
of Franconia Notch, a 
popular ski resort. 
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WHITE NILE. See Nile. 

WHITE PLAINS, city in New York, and county 
seat of Westchester Co., on the Bronx R., 23 
miles vE. of the center of New York City. St is a 
residential suburb of New York City. Recently, it 
has developed into a center for executive of- 
fices of numerous national firms and has under- 
taken a major urban renewal project. 

Educational institutions include Good Coun- 
sel College (1923), a Roman Catholic school for 
women; Westchester Community College 
(1946); and Westchester County Conservatory of 
Music. Among points of historic interest are the 
Elijah Miller House, which served for a time dur- 
ing the American Revolution (q.v.) as the head- 
quarters of the American commander in chief 
George Washington (q.v.); the monument 
marking the spot on which the Declaration of 
Independence was first read in New York; and 
the site of the Battle of White Plains in 1776; see 
White Plains, Battle of. Nearby is Kensico Dam 
and Reservoir, part of the water supply system 
of New York City. Also notable is the Westches- 
ter County Center, with an auditorium seating 
5000 persons. 

White Plains is an important retail shopping 
center. Manufactures include food products, 
hearing devices, lenses, millwork, wood prod- 
ucts, plastics, greeting cards, sheet metal, cut 
stone, structural and ornamental iron and steel 
products, automobile polish, and electronic 
medical equipment. 

White Plains was founded by Puritans from 
Connecticut in 1683, It was made the county 
seat in 1759, incorporated as a village in 1866, 
and chartered as a city in 1916. On July 9, 1776, 
the Third Provincial Congress of New York met 
in White Plains, ratified the Declaration of Inde- 
pendence, and approved the first constitution 
of New York State. Pop. (1970) 50,220. 

WHITE PLAINS, BATTLE OF, battle of the 
American Revolution (q.v.), fought on Oct. 28, 
1776, near White Plains, N.Y. Involved in the ac- 
tion were a force of about 2000 Americans, 
under the command of General George Wash- 
ington (q.v.) and about 13,000 British and Hes- 
sian troops led by the British commander in 
chief Sir William Howe (see under Howe). 
Washington had lost New York City to the Brit- 
ish late that summer, repulsed a British advance 
at Harlem Heights on Oct. 16, and withdrawn to 
White Plains on Oct. 21, The Americans hastily 
fortified Chatterton Hill, on the west bank of 
the Bronx R. near White Plains. On the morning 
of Oct. 28 Howe, employing about a third of his 
forces, launched strong frontal and flank attacks 
on Chatterton Hill, which had been reinforced 


by additional American troops under General 
Alexander McDougall (1731 ?-86). Despite poor 
morale from defeats and desertions, the Ameri- 
cans offered unexpectedly strong resistance. 
The British captured the hill after severe fight- 
ing. Howe, having decided that the Americans 
were still too strong, decided to wait for rein- 
forcements before pressing his advantage. 
Washington drew back to a well-fortified posi- 
tion 2 mi. north of White Plains. Because of 
Howe's hesitation in continuing the attack, 
Washington was able to withdraw unhurriedly 
across the Hudson R. to New Jersey. Howe lost 
an opportunity to destroy the American Conti- 
nental army and thus to win the war in a single 
battle. American casualties totaled about 300, 
British, about 250. 

WHITE RUSSIAN SOVIET SOCIALIST REPUB- 
LIC, known also as BELORUSSSA, or BYELO- 
RUSSIA, constituent republic of the Soviet 
Union, in the w. part of the country, and 
bounded on the n.w. by the Lithuanian S.S.R. 
and the Latvian S.S.R., on the n. and e. by the 
Russian S.F.S.R., on the s.e. and s. by the Ukrain- 
ian S.S.R., and on the w. by Poland. For adminis- 
trative purposes the republic is divided into six 
oblasts, namely Brest, Gomel, Grodno, Mogilev, 
Minsk, and Vitebsk. Area, 80,154 sq.mi. 

THE LAND 

The outstanding topographic features of White 
Russia are a region of uplands, extending s.w. to 
n.e. across the republic, and a low plain that oc- 
cupies most of the area to the s. and e. Elevations 
in the upland region are relatively low, seldom 
exceeding 1000 ft. in the southern portion of the 
plains region are vast tracts of densely forested 
and sparsely inhabited swampland known as 
ihe Pripet Marshes. Forests, covering about 25 
percent of the area of the republic, have valu- 
able stands of elm, maple, oak, and white 
beech. White Russia contains nearly 4000 lakes 
and is traversed by numerous rivers, notably the 
Western Dvina in the n. and the Dnieper in the 
east-central section. Among the chief tributaries 
of the Dnieper in White Russia are the Pripyat', 
which traverses the swamp region, the Berezina, 
and the Sozh. The Bug R. delineates-faarUof the 
s.w. boundary. 

Climatic conditions are generally mild. Mid- 
winter temperatures average about 20° F., and 
the average midsummer temperature is about 
64° F. Annual precipitation varies between 20 
and 27 in. 

THE PEOPLE 

The population (census 1970) was 9,003,000. The 
capital is Minsk, other leading cities are Gomel, 
Vitebsk, and Mogilev (qq.v.). 
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White Russians, also called Belorussians, com- 
prise about 80 percent of the population of the 
republic; Russians, Poles, Ukrainians, and Jews 
comprise most of the remainder. Most of the 
people belong to the Orthodox Church; a small 
minority is Roman Catholic. The language, Belo- 
russian, is of the East Slavic group and is closely 
related to Russian. 

Education is free and compulsory between 
the ages of seven and fifteen or sixteen. In the 
early 1970's some 2,000,000 pupils were attend- 
ing primary, secondary, and special schools in 
White Russia. During the same period, some 
137,000 students were enrolled in nearly 30 insti- 
tutions of higher learning and about 144,000 stu- 
dents were attending some 125 technical col- 


leges. The more noteworthy cultural centers are 
located in the city of Minsk and include an art 
museum, several historic museums, and botani- 
cal gardens. 

THE ECONOMY 

Almost completely destroyed during World War 
II, White Russia recovered rapidly in the post- 
war period. In recent years new power plants 
were constructed, and in the early 1970's about 
1 8,777,000,000 kw hours were produced annu- 
ally. The republic has an extensive system of 
highways and railways, and, through navigable 
rivers and the Dnieper-Bug canal system, White 
Russia has access to the Baltic and Black seas. 

Industrial production plays an important role 
in the economy. Industry has increased tremen- 
dously since the end of World War II; by the 
mid-1950's output was three times the level of 
1940. In the largest cities, which serve as the in- 
dustrial centers of the republic, are plants pro- 
ducing building materials, foodstuffs, lumber 
products, machinery, steel, textiles, and wearing 
apparel. The production of trucks and tractors 
was introduced after 1945. 

Agriculture is a leading occupation in the re- 
public. In the late 1960's some 3000 state and 
collective farms were in operation, and more 
than 15,000,000 acres were under cultivation. In 
the swampland region about 3,000,000 acres 
have been drained, and about one third of this 
land is used for crops. The chief agricultural 
products include eggs, meat, milk, potatoes, 
sugar beets, and wool. The drained land yields 
abundant harvests of feed and grains, and also 
provides good pasture land for livestock raising. 

The republic has large deposits of peat, which 
are used for fuel for industrial and power plants. 
Other natural resources presently being mined 
include chalk, clay, lime, and salt. 
GOVERNMENT 

The republic has its own constitution and gov- 
ernment. The highest organ of state power is a 
unicameral supreme soviet, elected for a four- 
year term. The soviet elects a presidium and ap- 
points the government of the republic, which 
comprises a council of ministers headed by a 
premier. The organs of state power within the 
oblasts are soviets of deputies representing the 
workers. Deputies are elected for terms of two 
years. 

The franchise is enjoyed by all citizens of the 
U. S.S.R. who are eighteen years of age. 

HISTORY 

During the Middle Ages the territory that is now 
the White Russian S.S.R. was divided into a 
number of Slavic principalities. In 1240 invading 
Tatars (q.v.) destroyed most of the area which. 
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was subsequently annexed by Lithuania. When, 
in 1569, Lithuania and Poland were completely 
merged, the White Russian territory came under 
Polish domination. With the partitioning of Po- 
land in 1772, 1793, and 1795, Russia acquired 
present-day White Russia. 

The territory served as a battleground be- 
tween the 16th and 18th centuries as wars were 
waged between Poland and Russia. In the Na- 
poleonic Wars (q.v.) following the invasion by 
the French sn 1812, the land was laid waste by 
retreating Russians. The devastation of land in a 
primarily agricultural society led to extreme 
poverty and subsequent mass emigration by 
White Russians to Siberia and the United States 
during the 19th century. 

A movement of national self-determination 
began to take shape at the end of the 19th cen- 
tury. In March, 1918, a White Russian demo- 
cratic republic was proclaimed. The republic 
was crushed by the Bolsheviks (see Bolshevism) 
and proclaimed a Soviet republic in January, 
1919. Poland, however, determined to rees- 
tablish its historic boundaries, invaded the 
country. Under the terms of the Treaty of Riga, 
signed in 1921, Poland received the western part 
of White Russia. The remaining land became a 
constituent republic of the U.S.S.R. in 1922. 

The Svisloch River flows through the center of Minsk , 
capital of the White Russian S.S.R. Gorki Park across 
the river is named after the famous Soviet writer 
Maksim Gorki. Tass from Sovfoto 


After the defeat of Poland by Germany in 
1939, the Soviet Union annexed the formerly 
ceded White Russian area to the White Russian 
S.S.R. , thereby nearly doubling the area of the 
republic. In June, 1941, during World War II, the 
Germans invaded White Russia, but were expel- 
led in 1944. Except for certain small areas alloca- 
ted to Poland, the political boundaries of the 
White Russian S.S.R., as of 1939, were confirmed 
by the terms of the treaty between Poland and 
the U.S.S.R. in 1945. In the same year the repub- 
lic became an independent member of the 
United Nations. 

WHITE SANDS NATIONAL MONUMENT, 

area of natural interest in New Mexico, in Otero 
and Doha Ana counties, about 15 miles s.w. of 
Alamogordo. The monument is administered by 
the National Park Service (q.v.). 

WHITE SEA, arm of the Barents Sea, forming 
an indentation in the n.w. coast of the Soviet 
Union, and partly enclosed on the n. by Kola 
Peninsula. It is about 365 mi. long, has an area of 
about 36,700 sq.mi., an average depth of about 
325 ft., and a maximum depth of 1115 ft. Major 
embayments include the Gulf of Mezen on the 
E., Dvina Bay on the s.e., Onega Bay on the $., and 
Kandalaksha Gulf on the n.w. At the entrance to 
Onega Bay are the Solovetskiye Islands. The 
White Sea receives the waters of numerous 
rivers, notably the Northern Dvina, the Onega, 
and the Mezen, and partly because of the result- 
ant low salinity a large part of its surface is fro- 
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zen from November to May annually. The sea 
contains highly productive herring, cod, and 
sea! fisheries. It is linked to the Baltic Sea by an 
inland waterway. Among the principal White 
Sea ports are Archangel, Kern, Belomorsk, 
Onega, Mezen, and Kandalaksha. 

WHITE SETTLEMENT, town of Texas, in Tar- 
rant Co., a suburb about 14 miles w. of Fort 
Worth. Primarily residential, the town has little 
manufacturing. The town was originally known 
as Liberator, or Liberator Village. Pop. (1960) 
11,513; (1970) 13,449. 

WHITE SNAKEROOT, common name of a 
perennial herb, Eupatorium rugosum, of the 
Compositae family. The plant poisons animals, 
and milk from poisoned cows poisons man. In 
the past, the disease produced by poisoned milk 
(milk sickness) killed hundreds of persons and 
nearly wiped out whole villages. Occasional 
cases of milk sickness still occur. 

White snakeroot is common in open woods 
or hedgerows, especially in damp, rich soils 
throughout the central and eastern United 
States and adjacent Canada. It often becomes 
luxuriant after trees are cut down, but does not 
persist more than a few years completely in the 
open. Plants of white snakeroot are not distinc- 
tive. They bear erect, stiff, branched or un- 
branched stems 3 to 4 ft. tall with simple, large, 
thin, opposite leaves. Each leaf is distinctly 
veined, with the three major veins protruding 
from the undersurface of the leaf; the upper sur- 
face is nearly smooth. Open clusters of tiny 
white flowering heads appear at the tips of 
branches in summer or fall, giving the plants a 
lacy appearance. 

The poisonous principle, a complex, 16-car- 
bon carbohydrate, is concentrated in the foliage 
of white snakeroot. When animals eat the foli- 
age, this carbohydrate apparently interferes 
with the proper utilization of starches and sug- 
ars in the diet. The resulting disease, called 
trembles in animals, develops slowly. It is char- 
acterized by sluggishness, weakness, trembling 


or shaking, and inability to stand, normally fol- 
lowed by coma and death. The poisonous prin- 
ciple of white snakeroot is carried in the milk of 
lactating animals. If such milk is consumed by 
humans, it produces a disease characterized by 
lassitude, severe abdominal pain, and severe re- 
peated vomiting. As the disease progresses, an 
unusual odor (of acetone) develops on the 
breath, and in the past, experienced physicians 
were often able to diagnose a case of milk sick- 
ness on entering a house. Before the cause of 
this disease was understood, many people never 
recovered fully or died. Poisoning from white 
snakeroot is presently rare because milk from ill 
animals is regularly discarded, and milk from 
wide areas is pooled (with resulting dilution) 
before reaching the consumer. j.M.K. 

WHITE SULPHUR SPRINGS, city of West Vir- 
ginia, in Greenbrier Co., in the Allegheny Mts., 
10 miles e. of Lewisburg. The city has been a 
well-known health resort since its mineral 
springs, with their curative value, were discov- 
ered in the 1830's. Among the points of interest 
are the "President's Cottage", which served as 
the summer home of Presidents Martin Van 
Buren, John Tyler, and Millard Fillmore (qq.v.), 
and the Greenbrier Hotel, famous as the "Old 
White" during the Civil War, when it was used 
as a military hospital. In the vicinity of the city 
are Greenbrier State Forest and Blue Bend Rec- 
reation Area. White Sulphur Springs was settled 
about 1750 and incorporated in 1909. Pop. 
(1960) 2676; (1970) 2396. 

WHITEWASH, white solution, consisting prin- 
cipally of unslaked lime, glue, and water, and 
used as an inexpensive coating for walls and 
ceilings; see Lime. 

WHITEWOOD. See Tulip Tree 
WHITING, common name for any of several 
marine, acanthopterygian food fishes, so called 
because of the whiteness of their flesh or un- 
derparts. The common whiting, Menticirrhus 
americanus, belongs to the Creaker family, 
Sciaenidae, and is found along the Atlantic 


King fish, Menticirrhus 
saxatilis, is the largest 
member of the whiting 
family. 
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coast from Brazil to Chesapeake Bay. The long, 
slender body bears two spiny dorsal fins and has 
an overall silver-gray color; it reaches a length of 
12 in. and weighs approximately 2 lb. In May the 
fish approach the coast to spawn, later returning 
to deep water and strong currents. They feed on 
crabs, shrimps, and other crustaceans. M. litto- 
rafis, the surf whiting, is similar in structure to 
the common whiting, and spends its entire life 
near the shore. The name whiting is applied also 
to several varieties of hake (q.v.), including the 
kingfish. 

WHITMAN, Marcus (1802-47), American pio- 
neer and missionary, born in Rushville, N.Y., and 
educated as a physician. In 1834 he was as- 
signed to work as a medical missionary among 
the Cayuse (q.v.) Indians of the Oregon country 
by the Methodist American Board Mission, 
which he helped found. He made an explora- 
tory visit to the region in 1835 and went to settle 
there with his wife, Narcissa Prentiss Whitman 
(d. 1847), and several other missionaries the next 
year. Whitman and his party were the first to 
travel by wagon as far as Oregon country, 
where they established a mission near present- 
day Walla Walla, Wash. To prevent one of the 
missions near him from being closed. Whitman 
made a trip to the Methodist mission headquar- 
ters in Boston in 1842^*3, traveling 3000 mi. on 
horseback. Along the way he urged Americans 
to settle in the Oregon country, and when he 
returned in 1843 he accompanied a large group 
of settlers along the Oregon Trail (q.v.). Whit- 
man gained fame for his hazardous winter jour- 
ney, and a legend arose twenty years after his 
death that he had made it in order to persuade 
the Federal government not to allow the Hud- 
son's Bay Company (q.v.) to acquire the Oregon 
region for the British. The truth of the legend 
was hotly debated for a time, but today scholars 
generally discredit it. When, in 1847, an epi- 
demic of measles was brought under control for 
white children but proved fatal to Indian chil- 
dren, hostile Cayuse sacked the mission and 
killed Whitman, his wife, and twelve associates. 
The mission grounds, which contain the graves 
of Whitman and his wife, are preserved as a na- 
tional historic site by the National Park Service 
(q.v.). 

WHITMAN, Walt(er) (1819-92), American 
poet, born in South Huntington, Long Island, 
N.Y. He attended briefly the public schools of 
Brooklyn. From the age of twelve Whitman 
worked successively as office boy, compositor, 
itinerant schoolteacher, carpenter, and journal- 
ist. He served as editor of the newspaper the 
Brooklyn (N.Y.) Eagle from 1846 to 1848 but was 


discharged because of his radical advocacy of 
the Free-Soi! Party (q.v.). In the spring of 1848 he 
joined the staff of the New Orleans (La.) Cres- 
cent for a short period and then returned to 
Brooklyn, where for the next six years he prac- 
ticed journalism sporadically and also worked 
for his father, Walter Whitman (1789-1855), as a 
carpenter. 

Early Works, in 1855 Whitman paid for and 
published a 94-page volume of twelve poems 
entitled Leaves of Crass. The book went without 
much notice, except for Whitman's own anony- 
mous, laudatory reviews. Neither critics nor 
public were prepared for his radical innovations 
in style nor for his startling frankness in the 
treatment of sexual themes. Among the few 
readers to appreciate the qualities of genius in 
this original, unconventional book were the 
American writers Ralph Waldo Emerson and 
Henry David Thoreau (qq.v.). A second, much 
larger edition of Leaves of Crass appeared in 
1856, and Whitman periodically revised and en- 
larged the book throughout the rest of his life, 
issuing the tenth, or "deathbed", edition in 
1891. A number of separately published volumes 
ultimately were incorporated into Leaves of 
Crass , notably Passage to India , November 
Boughs , and Good-bye , My Fancy. 

The Civil War. In 1862, during the American 
Civil War, Whitman went to the battlefront in 
search of his brother George Whitman (b. 
1829?), an officer in the Union army, who had 
been wounded at Fredericksburg. Whitman re- 
mained in Washington and Virginia throughout 
the war years, serving as a volunteer nurse in 
army hospitals and supporting himself by cleri- 
cal and journalistic jobs. In 1865 he became a 
clerk in the Indian Bureau of the Department of 
the Interior, but was fired by the secretary of the 
department on the grounds that Leaves of Crass 
was an indecent book. With the help of influen- 
tial friends. Whitman obtained a clerkship in the 
office of the attorney general, a position he held 
until a paralytic stroke in January, 1873, forced 
his retirement from government service. During 
his years in Washington he published a group of 
war poems, Drum-Taps (1865); and Sequel 
(1866), which includes his elegies for President 
Abraham Lincoln (q.v.), "When Lilacs Last in the 
Dooryard Bloom'd" generally considered his 
finest poem, and "O Captain! My Captain!", his 
best-known work. This period also saw the pub- 
lication of his most important prose work, Dem- 
ocratic Vistas (1871), a long, candid essay ac- 
knowledging the problems and evils rife in 
American democracy but confidently expressing 
hope in its great future. 
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Later Years. From 1873 until his death Whit- 
man lived in Camden, N.J. Surrounded by a de- 
voted circle of friends, he lived in a state of semi- 
invalidism, continually revising Leaves of Crass 
and issuing new poems and prose. He gathered 
nature jottings and war vignettes into Specimen 
Days and Collect (1882), a book of simple but 
moving prose. In his last years Whitman's Cam- 
den home, now a museum, became a national 
literary shrine to which visitors from many 
countries made pilgrimage. The poet was buried 
in Camden in a tomb he had designed. 

Critical Evaluation. Whitman has come to be 
regarded as among the great American poets. 
His reputation abroad is perhaps even greater 
than at home. Because of his fearless champion- 
ship of the dignity of the common man, of the 
freedom of the individual, and of the ideal of 
universal brotherhood, he has been hailed as 
the foremost poetic spokesman of the American 
way of life; and his works have been translated 
into many languages. His poetic style parallels 
his feeling for personal liberty. Although un- 
trammeled by the conventional rules of pros- 
ody, his verse is marked by a strict organic prog- 
ression, in which each part maintains its 
proportion to the whole. He originated a dis- 


tinctive form of free verse that distinguishes his 
work from that of other poets and gives it a 
highly personal quality. Characteristic features 
of his poetry, besides the sparing use of rhyme 
and meter, are repetition, parallel structure, and 
rhetorical declamation. These features are ap- 
parent in such outstanding individual poems as 
"Song of Myself", "Out of the Cradle Endlessly 
Rocking", "Crossing Brooklyn Ferry", and "Pio- 
neers! O Pioneers!". 

Whitman's influence on contemporary Amer- 
ican literature is incalculable. It can be traced in 
the works of such diverse poets as Carl 
Sandburg, Amy Lowell, Archibald MacLeish, T. 
S. Eliot (qq.v.), and Allen Ginsberg (1926- ). 
Whitman was a trail blazer and liberator in his 
thought as well as his style. He sounded a note 
of vigorous affirmation of life at a time when 
such leading American writers as Edgar Allan 
Poe, Herman Melville, and Nathaniel Haw- 
thorne (qq.v.) were obsessed with problems of 
evil and death. Although Whitman was unspar- 
ing in his criticism of the crass materialism and 
political corruption of his period, he kept his 
democratic faith and communicated that faith, 
in all its intensity, to succeeding generations. 
Additional knowledge of the poet is revealed in 
his correspondence, published in five volumes 
(1961-69). C.B.Wi. 

WHITMAN MISSION NATIONAL HISTORIC 
SITE. See Whitman, Marcus. 

WHITNEY, Eli (1765-1825), American inventor, 
best known for his invention of the cotton gin 
(q.v.), born in Westboro, Mass., and educated at 
Yale College (now Yale University). In 1792 he 
was a guest on the plantation, near Savannah, 
Ga., of Catharine Greene (d. 1814), widow of 
the American Revolutionary War general Na- 
thanael Greene (q.v.). There, he designed and 
built a model for a machine that would separate 
the seeds from the fibers of the short-staple cot- 
ton plant, work that until that time had been 
done by hand. His first cotton gin was produced 
in 1793. With the gin, cotton could be cleaned 
so quickly that it became the most important 
crop in the South and the basis of a profitable 
agricultural economy. See also Slavery: Modern 
Period. 

Whitney entered into partnership with the 
plantation manager, Phineas Miller (d. 1803), 
who married Mrs. Greene in 1796, to manufac- 
ture cotton gins at New Haven, Conn. A disas- 
trous factory fire prevented the partners from 
making enough gins to meet the demand, and 
manufacturers throughout the South began to 
copy the invention. Although Whitney and Mil- 
ler received a patent on the gin in 1794, it was 
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not until 1807 that a decision was rendered pro- 
tecting their patent; and in 1812 Congress de- 
nied Whitney's petition for renewal of this pro- 
tection. In all, he profited very little from it. 

In 1798 Whitney turned to the manufacture of 
firearms. After signing a contract to supply the 
Federal government with 10,000 military mus- 
kets, he built a factory near New Haven, at 
present-day Hamden, in which he successfully 
originated the mass production system of man- 
ufacturing standardized, interchangeable parts. 

Whitney was one of the original twenty-nine 
Americans chosen for the Hall of Fame for Great 
Americans (q.v.) in 1900. 

WHITNEY, William Dwight (1827-94), Ameri- 
can philologist and Sanskrit scholar, born in 
Northampton, Mass., and educated at Williams 
College, and at Yale College (now Yale Univer- 
sity), and at the universities of Berlin and Tub- 
ingen. In 1854 he was appointed professor of 
Sanskrit and in 1869 professor of comparative 
philology at Yale, posts he held until his death. 
He was a founder and first president (1869) of 
the American Philological Association, presi- 
dent (1884-90) of the American Oriental Soci- 
ety, and editor in chief of The Century Diction- 
ary (6 vol., 1889-91); see Dictionary. A pioneer 
in the study of Sanskrit philology, Whitney also 
profoundly influenced the development of lin- 
guistic science and contributed to the study of 
modern languages and lexicography. Among his 


more than 300 works are The Life and Growth of 
Language (1875) and Sanskrit Grammar (1879). 
See Language: The Study of Language; Philol- 
ogy; Sanskrit Language. 

WHITNEY, MOUNT, peak of the Sierra Ne- 
vada, in e. California. It is the highest mountain 
in the United States, exclusive of Alaska, having 
an altitude of 14,494 ft. above sea level. Its slope 
is precipitous on the e., rising abruptly for about 
11,000 ft. from Owens Valley. The mountain was 
named in honor of Josiah Dwight Whitney 
(1819-1896), American geologist and chief of 
the expedition that discovered it in 1864. 
WHITSUNDAY. See Pentecost. 

WHITTIER, city of California, in Los Angeles 
Co., 12 miles s.E. of the city of Los Angeles. It lies 
in an area producing petroleum, citrus fruits, av- 
ocados, and walnuts. Whittier is primarily a resi- 
dential city; it is also a packing and shipping 
point for agricultural products, and has some 
foundries and oil well supplies. The city is the 
seat of Whittier College (1901), where President 
Richard Milhous Nixon (q.v.) was educated, and 
the largest Quaker church in the world. Whittier 
was founded by members of the Society of 
Friends in 1887 and named in honor of the 
American poet John Greenleaf Whittier (q.v.). It 
was incorporated as a city in 1898. Pop. (1960) 
33,663; (1970) 72,863. 

WHITTIER, John Greenleaf (1807-92), Ameri- 
can poet, born near Haverhill, Mass., and largely 
self-educated. The young poet's earliest work 
attracted the attention of the American aboli- 
tionist William Lloyd Garrison (q.v.), and in 1826 
Garrison asked him to contribute to the Free 
Press , a newspaper in Newburyport, Mass., for 
which Garrison was editor. Thus Whittier began 
a long career as contributing editor, essayist, 
and poet. Always deeply concerned with poli- 
tics and social welfare, he served in the Massa- 
chusetts legislature in 1834-35, was a founder of 
the Liberty Party (q.v.) in 1839, and participated 
in the founding of the Republican Party (q.v.) in 
1854. For more than thirty years, Whittier de- 
voted most of his energy to trying to achieve the 
abolition of slavery in the United States; see Ab- 
olitionists. 

Whittier's earliest works, including his first 
published work, Legends of New England in 
Prose and Verse (1831), were pastoral evoca- 
tions of the rugged farm life of New England. 
With the end of the American Civil War, Whit- 
tier returned to his pastoral themes. Often con- 
sidered his masterpiece and certainly his most 
popular work is the narrative poem Snow- 
Bound , A Winter Idyll (1866). Based on the 
poet's childhood memories, this work illustrates 
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his sincere, moralistic, yet emotional style. 
Short, colorful, and well-loved poems by Whit- 
tier, memorized by generations of American 
schoolchildren in the late 19th and early 20th 
centuries, include "The Barefoot Boy" (1856) 
and "Barbara Frietchie" (1864). 

A deeply religious man, Whittier followed the 
Quaker faith of his parents and is often called 
"the Quaker poet"; see Friends, Society of. Many 
hymns written by Whittier have been adopted 
by various Protestant faiths; among these are "O 
sometimes gleams upon our sight" (1852), "Im- 
mortal Love, forever full" (1856), and "Dear Lord 
and Father of mankind" (1872). 
WHITTINGTON, Richard, or WHITTING- 
TON, DICK (1358?— 1423), English merchant, lord 
mayor of London, born probably in Gloucester- 
shire. Nothing is known of his early life, except 
that he was the son of a knight. Whittington 
eventually became a mercer in London and in 
1393 he was an alderman, in 1397, and again in 
1406 and 1419, he was elected lord mayor of 
London. He advanced large sums of money to 
the English kings Henry IV and Henry V (qq.v.). 
At his death he left the bulk of his property to 
charity, including funds for the rebuilding of 
Newgate Prison and for the establishment of 
Whittington College, which existed for a hun- 
dred years before its suppression in 1548. 

According to legend the lad Whittington 
went to London and found employment as a 
scullion. To the freight of an outgoing vessel he 
contributed his cat, which was sold for a large 
sum in rat-infested Barbary. Meanwhile, the 
boy, wearying of abusive treatment, started to 
leave the city, but hearing the bells of Saint 
Mary-le-Bow Church, which seemed to say, 

"Turn again, Whittington, 

Lord Mayor of London," 

he went back to his work, received the pro- 
ceeds from the sale of his cat, married, and, liv- 
ing happily, rose to the prophesied post. Similar 
stories are found in the folklore of several 
countries. 

WHITTLE, Sir Frank (1907- ), British aero- 
nautical engineer and aviator, born in Coventry, 
England, and educated at Leamington College 
and the University of Cambridge. He became an 
apprentice in the Royal Air Force in 1923, and 
three years later entered the Royal Air Force 
College in Cranwell as a flight cadet. He retired 
from the R.A.F. in 1948 with the rank of air com- 
modore. 

While attending the R.A.F. College, Whittle 
became interested in jet propulsion (q.v.) for 
aircraft, and by 1930 he had developed the con- 


cept of a turbojet engine and filed his first pat- 
ent. In 1936 he organized a privately financed 
company, Power Jets, Ltd., for the development 
of his engine. 

The first flight powered by his engine took 
place in May, 1941, during World War SI, in a 
British experimental fighter plane. Toward the 
end of the war turbojet fighters were engaged 
in military operations over Great Britain against 
German guided missiles. The Whittle engine is 
the prototype of turbojets currently used in Brit- 
ish and American aircraft. 

Knighted in 1948, Whittle received many 
other honors, including the United States Le- 
gion of Merit in 1946, the Churchill Gold Medal 
of the Society of Engineers in 1952, and the 
Christopher Columbus Prize of the city of 
Genoa in 1966. 

WHOOPING COUGH, common name ap- 
plied to an acute, infectious disease of the res- 
piratory tract, caused by the bacillus Hemo- 
philus pertussis. The disease, known medically 
as pertussis, is characterized in its late stages by 
a deep cough ending in a peculiar high-pitched 
whooping sound. Infection is transmitted by di- 
rect contact, usually by means of droplets 
sprayed into the air during coughing spells. 
Whooping cough is worldwide in distribution 
and occurs periodically in epidemics. Most 
cases occur in children under five years of age. 
The severity of the attack varies, with children 
less than one year old being the most seriously 
affected. Among infants whooping cough re- 
sults in more deaths than all other infectious 
diseases combined. The disease is rarely fatal in 
children over five. 

The incubation period of whooping cough 
ranges from seven to fourteen days. The disease 
begins with a running nose, a harsh cough, and 
a slight fever. These symptoms, which charac- 
terize the catarrhal stage, last for one or two 
weeks, during which period the disease is 
highly infectious. The stage that follows is 
marked by the development of the characteris- 
tic whoop. The coughing spells occur most fre- 
quently at night and usually continue until 
vomiting ensues. Nosebleeds often result from 
the severity of the cough. The heavy coughing 
may persist for as long as four weeks, occasion- 
ally even longer. Complications include pneu- 
monia (q.v.) caused by H, pertussis or other bac- 
teria. Small areas of lung collapse occur almost 
invariably and hemorrhages of the eye can also 
occur, involvement of the central nervous sys- 
tem (see Nervous System) with hemorrhage Is 
not rare, and can cause permanent brain dam- 
age or death. 
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The whooping crane, Grus americana, largest of the 
North American cranes, is one of the rarest birds in the 
world. Its loud call can be heard at a considerable 
distance. Russ Kinne-Photo Researchers 

No specific cure is known for whooping 
cough. Present-day treatment consists chiefly of 
rest in bed, attempts to control the coughing 
spells by means of sedatives (q.v.), and replace- 
ment of fluid lost from vomiting. Antibiotics 
(see Antibiotic) are administered to treat com- 
plications such as pneumonia. 

Preventive measures are important in the con- 
trol of whooping cough. Antipertussis vaccine 
provides immunity against the disease for a pe- 
riod varying from five months to two years; see 
Immunity. Although of short duration, the con- 
ferred immunity may last long enough to carry 
children through the years when infection is 
most dangerous. In the United States the vac- 
cine is administered by most local boards of 
health, generally to children from the ages of six 
months to twelve months. 

WHOOPING CRANE, name applied to the 
largest North American crane (q.v.), Crus ameri- 
cana. The bird has a resounding whooplike call 
and is white with black wing tips. It is over 4 ft. 
in length and has an average wingspread of 7 ft. 
The whooping crane ranges from northern Al- 
berta to the coast of the Gulf of Mexico. 
Formerly a flourishing species, it is presently 
close to extinction. The bird is afforded Federal 
protection in the Aransas National Wildlife Ref- 
uge in Texas, and its annual migrations are at- 


tended by official appeals to the public not to 
molest the few survivors. The world population 
of whooping cranes totaled fifteen at the lowest 
point in 1941. In 1970 they numbered about 
fifty. 

WHORTLEBERRY. 5ee Huckleberry 
WHYDAH BIRD. See Weaverbird. 

WHYMPER, Edward (1840-1911), British 
mountain climber, writer, and illustrator, born in 
London. His interest in climbing began when he 
was commissioned in 1860 by a British publisher 
to sketch scenes in the French Alps. In 1861 he 
scaled Mont Pelvoux (12,970 ft.) and in 1864 
Pointe Les Ecrins (13,462 ft.), second highest and 
highest peaks, respectively, in the French Dau- 
phine Alps. In 1865, after six unsuccessful at- 
tempts to cumb the southwestern face of the 
Matterhorn (q.v.) in Switzerland, he attempted 
the climb on the eastern face, which then was 
considered impossible. He and his party suc- 
ceeded and were the first ever to complete the 
ascent of the Matterhorn. In 1880 he became the 
first climber to reach the summit of Chimborazo 
(20,561 ft.), the highest peak in Ecuador of the 
Cordillera Real range of the Andes. Accounts of 
his expeditions are contained in Scrambles 
Amongst the Alps in the Years 1860-69 (1871, il- 
lustrated by himself) and Travels Amongst the 
Great Andes of the Equator (1892). His findings 
and observations contributed greatly to arctic 
exploration, the study of mountain sickness, and 
the improvement of the aneroid barometer ( see 
Barometer). See also Mountain Climbing. 
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WICHITA, city in Kansas, and county seat of 
Sedgwick Co., at the confluence of the Arkansas 
and Little Arkansas rivers, 200 miles s.w. of Kan- 
sas City. Wichita is the commercial, financial, 
and manufacturing center of northern Okla- 
homa and southern Kansas, a region rich in oil, 
gas, wheat and other grains, livestock, dairy 
products, and poultry. The city is the largest 
market in the world for broomcorn and a lead- 
ing market and shipping point for livestock. 
Wichita is the largest city in the State in popula- 
tion. The city park system includes a number of 
recreational areas, among them municipal golf 
courses and a zoo. Educational institutions in- 
clude Wichita State University, established in 
1926 but embracing institutions that date back 
to 1892, Friends University (1898; Society of 
Friends), and Sacred Heart College (1933; 
Roman Catholic). Among cultural facilities are 
the Wichita Art Association; museums of art, 
science, and local history; a public library; and a 
municipal auditorium. 

Commerce and Industry. Industrial establish- 
ments in the city include grain elevators, stock- 
yards, meat-packing plants, oil refineries, flour 
mills, and railroad shops. The outstanding man- 
ufacture is airplanes; others include oil-field 
and agricultural machinery, oil-refinery equip- 
ment, automotive parts, heating equipment, 
machine tools, dies, building materials, leather 
goods, textiles, and printed matter. Wichita is 
governed under the council-manager system. 
History. Wichita was settled in 1864 as a 
trading post near a village of the Wichita Indi- 
ans. Later it was a terminal point for drovers on 
the Chisholm Trail, an early overland cattle 
route. The site was plotted in 1869. Wichita was 
incorporated as a town in 1870 and chartered as 
a city in 1886. 

Population. Between 1910 and 1950 the popu- 
lation of Wichita increased from 52,450 to 
168,279. In 1960 the population was 254,698 and 
in 1970 it was 276,554. 

WICHITA FALLS, city in Texas, and county 
seat of Wichita Co., on the Wichita R., about 
105 miles n.w. of Fort Worth. It is a cultural, in- 
dustrial trade, and distribution center for a vast 
oil, wheat, and cattle region. Some of the most 
productive oil fields of the Southwest are in the 
vicinity, and the city is headquarters for many 
oil companies and for numerous jobbers and 
wholesalers of oil-mining equipment. Industries 
include oil refining, food processing, and the 
manufacture of oil-field and electronics equip- 
ment. 

Midwestern University, established in 1951 by 
the merger of various colleges, is located in the 


city. In the vicinity is Sheppard Air Force Base. 
Neighboring lakes Wichita, Arrowhead, Kicka- 
poo, and Possum Kingdom provide opportuni- 
ties for boating, hunting, camping, and fishing. 
History. Wichita Falls was settled in the 1870's. 
It developed as a cattle town after the comple- 
tion of a railroad line, in 1882, became county 
seat in 1883, and was incorporated as a city in 
1889. The city grew rapidly in size and impor- 
tance after World War I, mainly as a result of the 
opening of rich oil fields and the building of ex- 
tensive irrigation projects in the region. Pop. 
(1960) 101,724; (1970) 97,564. 

WICKERSHAM, George Woodward (1858- 
1936). American lawyer and public official, born 
in Pittsburgh, Pa., and educated at Lehigh Uni- 
versity and the University of Pennsylvania. He 
was attorney general in the cabinet of President 
William Howard Taft (q.v.) from 1909 to 1913. 
From 1923 until his death he was president of 
the American Law Institute, and from 1924 to 
1929, a member of the commission on pro- 
gressive codification of international law (q.v.), 
appointed by the Council of the League of Na- 
tions. In 1929 President Herbert Clark Hoover 
(q.v.) appointed Wickersham chairman of the 
National Law Enforcement Commission, which 
became known as the Wickersham Commission 
and was most famous for its negative report, re- 
leased in 1930, on the status of prohibition 
(q.v.). 

WICKLIFFE, city of Ohio, in Lake Co., about 14 
miles n.e. of Cleveland, near Lake Erie. The var- 
ied manufactures include machinery and petro- 
leum products. It is the site of Borromeo Semi- 
nary of Ohio, established in 1954. The city of 
Wickliffe was incorporated in 1916. Pop. (1960) 
15,760; (1970) 21,354. 

WICKLOW, county of the Republic of Ireland, 
in Leinster Province, bounded on the n. by 
County Dublin, on the E. by the Irish Sea, on the 
s. by County Wexford, and on the w. by County 
Carlow and County Kildare. The dominant fea- 
ture of the terrain is the Wicklow Mts. and their 
foothills; the highest summit is Lugnaquillia 
(3041 ft.). There are many deep glens noted for 
their beauty. The Liffey and Slaney rivers rise 
within the county. Dairying and cattle and 
sheep raising are the most important industries; 
oats, potatoes, cattle feed, and market crops are 
grown in the fertile lowlands. Granite and slate 
are quarried, and lead, copper, iron, and pyrites 
are mined. The county has interesting ruins, 
which with its fine scenery attract many tourists. 
Bray is a seaside resort. Wicklow is the adminis- 
trative center of the county. Area, 782 sq.mi.; 
pop. (1971) 66,295. 
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WIDENER LIBRARY. See Harvard University. 
WIDGEON, common name for freshwater 
ducks of the genus Mareca. They are distin- 
guished by short bills; small legs and feet; long, 
pointed wings, and a large white patch on the 
forewing. The common, or Old World widgeon, 
At penelope, is approximately 18 in. in length; 
its crown is golden-yellow; head and neck, 
chestnut flecked with green, and body, vermi- 
culated gray above and white below'. It breeds 
in northern and subarctic swamps, and winters 
in the lakes, rivers, and coastal waters of the 
North Temperate Zone. The American widgeon 
or baldpate (q.v.), AT americana, is slightly 
larger, and is similar in color, except that the 
crown is white and the head grayish with a dark 
green stripe running from the eye to the nape. It 
breeds in northwestern United States, Canada, 
and Alaska, and winters from southern Canada 
to South America. The Chiloe widgeon, AT sibi- 
latrix, resembles the other widgeons, except that 
the head is metallic green and the face white. 
This bird is common in southern South America. 
The widgeon is prized as a game bird by sports- 
men. 

WIDOR, Charles Marie (1845-1937), French 
organist and composer, born in Lyon. In 1870 he 
became organist at Saint Sulpice in Paris, a post 
he retained until his retirement in 1933. He was 
appointed professor of organ at the Paris Con- 
servatory in 1890 and from 1896 was also profes- 
sor of composition. He collaborated with his 
pupil, the French Protestant clergyman and or- 
ganist Albert Schweitzer (q.v.), on an edition of 
the organ works of the German composer Jo- 
hann Sebastian Bach ( see under Bach). Widor 
was an ambitious and prolific composer of 
much skilf but little originality. Organists, how- 
ever, revere his organ works as vehicles of the 
instrument, particularly the ten symphonies, or 
suites, which exploit the resources of the organ 
to the full and bring forth its grandest effects. 
WIDOW BIRD. See Weaverbird. 

WIELAND, Christoph Martin (1733-1813), 
German writer, born in Oberholzheim, 
Wurtfemberg, and educated at the University of 
Tubingen. His early works consist mainly of fer- 
vently religious poetry. In 1760 he abandoned 
his intense piety and became an outspoken 
freethinker. He then wrote a play, Lady Johanna 
Cray (1758), the first German drama in blank 
verse, and ridiculed his early faith in the ro- 
mance Abenteuer des Don Sylvio von Rosalva 
("Adventure of Don Sylvio of Rosalva", 1764). 
Between 1762 and 1766 Wieland translated 
twenty-two plays by the English playwright Wil- 
liam Shakespeare (q.v.). These translations made 


Shakespeare widely known in Germany. His 
novel Ceschichte des Agathon (1766-67; Eng. 
trans.. The History of Agathon, ,1773), an account 
of a young man's education, is a forerunner of 
the modern psychological novel. 

In 1769 Wieland became professor of philoso- 
phy at the University of Erfurt. His outstanding 
work while at Erfurt was Der Goldene Spiegel 
("The Golden Mirror", 1772), a cycle of tales 
about an enlightened ruler. Following publica- 
tion of the book, he went to Weimar as tutor to 
Charles Augustus (1757-1828, son of the regent 
of Saxe-Weimar-Eisenach Anna Amalia (173<U 
1807). He founded and edited Der Teutsche 
Merkur ("The German Mercury", 1773-1810), 
which became a leading literary journal, and 
Das Attische Museum ("The Attic Museum", 
1796-1809), in which he published his transla- 
tions of Greek and Latin classics. Among the 
works of this period are Die Abderiten (1774; 
Eng. trans., The Republic of Foots , 1861), a satire 
of provincial life; and Oberon (1780; Eng. trans., 
1798), a witty and sophisticated verse romance, 
generally considered his masterpiece. 

See German Literature: The Classical and Ro- 
mantic Period. 

WIELAND, Heinrich (1877-1957), German 
chemist, born in Pforzheim, and educated at the 
universities of Munich and Berlin. He taught 
chemistry at the University of Munich from 1904 
to 1913 and from 1913 to 1917 served as profes- 
sor of organic chemistry at that university. He 
was again professor and director of the chemi- 
cal laboratories at the university from 1925 to 
1952, and was made a fellow of the Royal Soci- 
ety in 1931. 

Wieland's principal field of research was bile 
(q.v.) acids, nitrogen compounds, toxic biologi- 
cal substances, morphine (q.v.), and anesthetics; 
see Anesthesia. He also discovered the structure 
of cholesterol (q.v.), and for his discoveries con- 
cerning the nature of the substance that gives 
color to bile, Wieland was awarded the 1927 
Nobel Prize in chemistry. 

WIEN, Wilhelm (1864—1928), German physi- 
cist, born in Gaffken, and educated at the uni- 
versities of Gottingen, Heidelberg, and Berlin. In 
1890 he became an assistant to the physicist 
Hermann Ludwig von Helmholtz (q.v.) at the 
Imperial Physical Technical Institute at Char- 
lottenburg, and in 1892 he also became Privat- 
docent at the University of Berlin. From 1896 to 
1899 he taught at the technical high school of 
Aachen, and in the following year he became 
professor of physics at the University of Gies- 
sen. From 1900 to 1920 he was professor of phys- 
ics at the University of Wurzburg, and in 1913 
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he visited the United States to lecture at Colum- 
bia University. From 1920 to 1928 he was profes- 
sor of physics at the University of Munich. 

Wien is noted for his work on black-body ra- 
diation; see Heat: Transfer of Heat. He devel- 
oped a formula for determining the energy den- 
sity associated with particular wavelengths for 
any given temperature of the radiating body. He 
also discovered a law, known as Wien's dis- 
placement law, which states that the product of 
the wavelength of maximum energy emission 
and the temperature is a constant. His contribu- 
tions in the field of radiation laid the founda- 
tion for the development of the quantum theory 
(q.v.). Wien conducted important research in 
other fields, including optics and X rays. For his 
discovery of laws regarding heat radiation he 
was awarded the 1911 Nobel Prize in physics. 
WIENER, Alexander Solomon (1907-76), 
American physician and clinical pathologist, 
born in Brooklyn, N.Y., and educated at Cornell 
University and the Long Island College of Medi- 
cine. He founded and became director of the 
Wiener Laboratories in 1935 and of the Wiener 
Serum Laboratory in 1943. After 1938 he taught 
forensic medicine at the postgraduate medical 
school of New York University and served as of- 
ficial serologist of New York City. 

Noted for his outstanding work in hematol- 
ogy (see Blood), Wiener was co-discoverer with 
the Austrian-American pathologist Karl Land- 
steiner (q.v.) of the Rh factor (q.v.) in blood, of 
great importance as the cause of many infant 
deaths and as a condition affecting blood trans- 
fusion. His works include Blood Croups and 
Transfusion (3rd ed., 1943), The Rh-Hr Blood 
Types (1954), and Advances in Blood Grouping 
(3 voL, 1961, 1965, 1970). 

WIENER, Norbert (1894-1964), American 
mathematician, born in Columbia, Mo., and ed- 
ucated at Tufts College and at Cornell, Harvard, 
Cambridge, Gottingen, and Columbia universi- 
ties. A mathematical prodigy, he entered college 
at the age of eleven and received his doctorate 
before he was nineteen. He became assistant 
professor of mathematics at the Massachusetts 
Institute of Technology in 1919 and was profes- 
sor from 1932 to 1960. 

Wiener specialized in the application of 
mathematical computations to solve problems 
in various fields of science, including the proba- 
bility, quantum, and relativity theories in mathe- 
matics and physics (qq.v.); see Probability; 
Quantum Theory; Relativity. During World War 
II, while engaged in research into antiaircraft- 
defense techniques, he attempted to produce a 
mathematical and electronic system for commu- 


nicating vital information, and also an auto- 
matic control mechanism to regulate the sys- 
tem; see Electronics. See also Automation; 
Servomechanism. 

He thus founded the study of cybernetics 
(q.v.), which deals not only with the automatic 
control of machinery by computers and other 
electronic devices, but also the study of the 
human brain and nervous system (qq.v.), and 
the interrelationship between the two commu- 
nication and control systems; see Computer. 
Wiener summarized his theories in Cybernetics 
(1948), and also wrote The Human Use of 
Human Beings (1950), Nonlinear Problems of 
Random Theory (1 958), The Tempter (1959), and 
God and Golem , Inc . (1964). 

WIENIAWSKI, Henri (1835-80), Polish violin- 
ist and composer, born in Lublin. At the age of 
eight he entered the Paris Conservatory, where 
he studied with the Belgian violinist Lambert 
Massart (1811-92). He made his debut in 1848 
and two years later undertook a series of Euro- 
pean concert tours. Wieniawski became violin- 
ist to the Russian emperor in 1860 and taught at 
the Saint Petersburg (now Leningrad) Conserva- 
tory from 1862 to 1869. From 1872 to 1874 he 
toured the United States, making frequent ap- 
pearances with the Russian pianist Anton Ru- 
binstein (q.v.). One of the greatest violinists of 
his time, he popularized the use of vibrato ( see 
Harmonics) as an element of tone in violin 
playing. Until his time, vibrato had been used 
only as a special effect. His compositions have 
lost much of their once great popularity, al- 
though the two violin concertos and the le- 
gende for violin and orchestra (1859) still appeal 
to violin virtuosos because of their Slavic color- 
ing and opportunities for bravura display. 
WIESBADEN, city in West Germany, and capi- 
tal of Hesse State, at the s.w. base of the Taunus 
mountain range, on the Rhine R., about 20 miles 
w. of Frankfurt. Famed for its hot mineral springs 
and mild climate, it is one of the leading water- 
ing places of Europe. The city is an important 
transportation center, does a large business in 
wine, and has factories producing chemicals 
and pharmaceuticals, cement, metal goods, ma- 
chinery, surgical instruments, and textiles. 
Among the places of interest, many of which 
suffered damage during World War II (q.v.), are 
the Nassau state library, the former royal and 
ducal residences, the Kurhaus with its casino 
and its concert halls, the Colonnade, and rem- 
nants of a Roman wall known as the Heiden- 
mauer ("heathen's wall"). The Hessian State 
Theater is the meeting place for artists and 
visitors from all over the world. 
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History. The Celts founded a settlement on 
the site of present-day Wiesbaden aoout the 3ro 
centurv s.c. In later times it was used as a spa 
and fortified by the Romans, who called it 
Aquae Mattiacorum. The name Wisibada 
("meadow bath") came into use in the 9th cen- 
tury. Sn the 11th century the city became a pos- 
session of the Nassau family. It served as the 
capital of the duchy of Nassau from 1815 to 
1866, when it became part of the Prussian prov- 
ince of Hesse-Nassau. Captured by American 
forces in 1945, during World War il, the city was 
included within the American zone of occupa- 
tion. It was made capital of the new State of 
Hesse in 1946. Pop. (1970) 250,700. 

WIG, hairSike covering for the head, made ei- 
ther of artificial or real hair (q.v.), worn in most 
cases today by men to compensate for baldness 
and by women for adornment, variety, or con- 
venience. Throughout history wigs have also 
been worn for protection from the sun, to avoid 
social ostracism when baldness was associated 
with disease or deformity, to signify profes- 
sional or ethnic identity, and to emphasize high 
social station. They were worn by men and 
women of ancient Greece and Rome and 
reached their greatest popularity and extrava- 
gance in the Western world during the 16th, 
17th, and 18th centuries, when powdered wigs 
and coiffures were in vogue for both sexes. Pe- 
rukes, long wigs widely worn in the 17th cen- 
tury, are still worn by British barristers in court. 
Wigs have always been and continue to be in- 
dispensable parts of costuming in most theatri- 
cal and related productions. 

In modern times wigs have been more eu- 
phemistically referred to as hairpieces, toupees 
(for men), and transformations, falls, and chi- 
gnons (for women). The wearing of wigs has in- 
creased greatly in recent years with the emer- 
gence of more varied attitudes toward fashion. 
Along with the marketing of relatively inexpen- 
sive hairpieces to the general public, techniques 
for the regrowth, implanting, or transplanting of 
human hair have also been improved and devel- 
oped into successful businesses. 

See Costume; Hairdressing. 

WIGAN, Great Britain, county borough of Lan- 
cashire, England, 17 miles n.e. of Liverpool. 
Wigan is a rail and industrial center, connected 
by canal with Liverpool and Manchester. Textile 
manufacturing, cannel-coal mining, and iron- 
working are the principal industries, and there 
are plants producing railroad cars, hardware, pe- 
troleum products, chemicals, and explosives. As 
early as the 17th century Wigan attained repute 
for its metal trades, especially bell founding and 


pewter making. Educational institutions in 
Wigan include a college of mining and technol- 
ogy, and a grammar school founded in the 16th 
century. The public library contains a valuable 
collection of works on mining. Among the prin- 
cipal landmarks is All Saints Church, which is 
noted for its Norman tower. Chartered in 1246 
by King Henry III (q.v.), Wigan is the oldest bor- 
ough in Lancashire. Pop. (1971) 81,258. 
WIGGIN, Kate Douglas (1856-1923), Ameri- 
can writer and educator, born Kate Douglas 
Smith in Philadelphia, Pa., and educated pri- 
vately. In 1878 she organized in San Francisco 
the first free kindergarten on the West Coast, 
and in 1880, with her sister Nora Archibald 
Smith (1854-1934), she founded the California 
Kindergarten Training School for teachers. Mrs. 
Wiggin wrote several books of juvenile fiction 
that achieved enormous popularity, including 
The Birds' Christmas Carol (1887), Timothy's 
Quest (1890), Rebecca of Sunnybrook Farm 
(1903), and Mother Carey's Chickens (1911), In 
collaboration with her sister she also wrote 
many books on education. 

WIGGLESWORTH, Michael (1631-1705), 
American clergyman and poet, probably born in 
Yorkshire, England, brought to America at the 
age of seven, and educated at Harvard College. 
After about 1656, when he was ordained as a 
Congregational minister, he held a pastorate in 
Malden, Mass. Wigglesworth is remembered 
chiefly for his Day of Doom (1662?), a long the- 
ological poem in ballad meter. Written to in- 
struct his congregation, the work achieved wide 
popularity. His other writings include Meat Out 
of the Eater or Meditations Concerning the Ne- 
cessity r . End , and Usefulness of Afflictions Unto 
Cod's Children (1669), another theological 
poem that was greatly popular. 

WIGHT, ISLE OF (anc. Vectis), Great Britain, 
island and administrative county of England, 
formerly part of Hampshire, in the English Chan- 
nel and separated from the English mainland by 
the Solent and Spithead channels. Its principal 
physical feature is an undulating range of chalk 
downs from 400 to 700 ft. in height and trav- 
ersing the island from e, to w. There are several 
small rivers, including the Medina and the Yar. 
Because of its interesting geological formations, 
beautiful scenery, and mild climate, the island is 
a popular health and vacation resort. Sheep rais- 
ing, dairying, and the growing of fruit and vege- 
tables are the chief occupations of the inhabit- 
ants. Boat building and the manufacture of 
cement are important industries. 

Points of interest include the Needles, three 
pointed, chalk formations, about 100 ft, high, 
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lying off the westernmost tip of the island; vari- 
ous British and Roman antiquities; several Nor- 
man churches; the ruins of Carisbrooke Castle, 
in which the English king Charles I (q.v.) was 
imprisoned (1647-48); Farringford, the estate of 
the British poet Alfred Tennyson (q.v.); and Os- 
borne House, formerly a royal residence, in 
which Queen Victoria (q.v.) died, and now a 
naval convalescent home. 

Newport is the county seat. The chief port is 
Cowes, a noted resort and headquarters of the 
Royal Yacht Squadron. Other resorts are Ryde 
and Sandown-Shanklin. Ferry service is main- 
tained between island ports and the English 
mainland. 

The Isle of Wight was conquered by the Ro- 
mans in 43 a.d.; in 661 it was annexed to the 
kingdom of Wessex. The island later became 
part of Sussex, and during the three centuries 
preceding the Norman conquest of England it 
was repeatedly devastated by Danish pirates. In 
1377, 1419, and 1545 it was invaded and pillaged 
by the French; thereafter the island was well for- 
tified. Area, 147 sq.mi.; pop. (1971) 109,284. 
WIGNER, Eugene Paul (1902- ), American 
physicist, born in Budapest, Hungary. He re- 
ceived a doctorate in engineering from the 
Technische Hochschule, Berlin, in 1928. He 
joined the faculty of Princeton University in 
1930, and was appointed professor of physics 
there in 1938. He became a United States citizen 
in 1937. Wigner was one of five scientists who 
informed President Franklin D. Roosevelt in 
1939 of the possible military use of atomic en- 
ergy, and during World War II he helped design 
the plutonium reactors at Hanford, Wash. Wig- 
ner won the Enrico Fermi award in 1958, pre- 
sented by the Atomic Energy Commission. He 
shared the 1963 Nobel Prize in physics with 
Maria Goeppert Mayer and Johannes Hans Dan- 
iel Jensen (qq.v.) for his work in elucidating the 
structure of the atomic nucleus and his devel- 
opment of quantum mechanics theory concern- 
ing the nature of the proton and neutron. With 
the American physicist Alvin Martin Weinberg 
(q.v.) he wrote The Physical Theory of Neutron 
Chain Reactors (1958). 

WIGTOWN, Great Britain, county of Scotland, 
on the North Channel, in the w. district of Gallo- 
way (q.v.). The county is deeply indented, nota- 
bly by Loch Ryan in the n.w,, and by Wigtown 
Bay and Luce Bay in the s. The chief river is the 
Cree. The surface is hilly, and rocky moorlands 
occupy nearly half of the area, but there are fer- 
tile tracts in the s. and w. Almost the entire in- 
dustry is agricultural; oats are the principal crop. 
Cattle raising is important. Wigtown is rich in 


archeological remains, including hill forts, mon- 
oliths, and Pictish lake dwellings. Stranraer is 
the largest town and principal port; Wigtown is 
the administrative center. Area, 487 sq.mi.; pop. 
(1971) 27,341. 

WSGWAM, primitive, usually dome-shaped 
dwelling used by American Indians, chiefly by 
Algonquian (q.v.) tribes of the Eastern wood- 
lands of the United States. Generally larger than 
the conical tepee (q.v.), the wigwam was con- 
structed of an arched pole framework covered 
by bark, hides, or mats of reeds. The huts were 
sometimes conical or rectangular in shape, 
however, and small wigwams for single families 
were not uncommon. See American Indians: In- 
dians of the United States and Canada: Eastern 
Woodland Area. 

WILBERFORCE, William (1759-1833), British 
statesman and reformer, born in Hull, England, 
and educated at the University of Cambridge, in 
1780 he was elected to Parliament, where he 
was an eloquent supporter of the liberal pro- 
gram advocated by the British statesman and 
leader the younger William Pitt (see under Pitt). 
Wilberforce embraced Evangelical Christianity 
in 1784 and subsequently devoted himself to the 
social reform activities of the sect. The fight to 
abolish the slave trade soon attracted him, and 
he became the movement's chief spokesman in 
the House of Commons. In 1807 he secured en- 
actment of legislation prohibiting the trade. He 
subsequently joined the struggle for the com- 
plete abolition of slavery and in 1823 was a 
founder of the Anti-Slavery Society. Ill-health 
forced his retirement from Parliament in 1825. 
The Emancipation Bill abolishing slavery be- 
came law one month after his death. Wilber- 
force was prominently identified with other lib- 
eral causes, notably the fight for Roman 
Catholic emancipation; see Catholic Emancipa- 
tion Act. 

WILDCAT, name applied commonly to vari- 
ous species of small, undomesticated carnivores 
belonging to the family Felidae (q.v.). The Euro- 
pean wildcat, Felis sylvestris, is larger and 
stronger than the domestic cat and has a 
shorter, thicker tail. In coloration it resembles 
the striped tabby cat. Formerly numerous in the 
mountain woodlands of Europe and in western 
portions of Asia, the species is now nearly ex- 
tinct. It is a nocturnal prowler of vicious tem- 
perament and preys upon rodents, game birds, 
and other animals. The European wildcat is not 
believed to be a direct ancestor of the house 
cat, although it may have contributed in part to 
some varieties by an occasional cross; see Cat, 
Domestic. 
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The American species most commonly called 
wildcat is the lynx, Lynx canadensis; see Lynx 
Native to North America, it ranges throughout 
the east as far north as Nova Scotia. This wildcat 
averages about 3 ft. in length and weighs about 
25 lb. It has thick, reddish-brown fur, spotted 
with dark markings. Despite its comparatively 
small size, it is a fierce fighter and its strength is 
proverbial. It feeds chiefly on rodents and birds, 
although it also attacks such large animals as 
sheep and deer. Trappers hunt the lynx for its 
fur, which is used in trimmings. A similar spe- 
cies, the bobcat, L. rufus, is distributed over 
southern Canada, the entire United States, and 
northern Mexico. 

WILDE, Oscar, in full OSCAR FINGAL 
O'FLAHERTIE WILLS WILDE (1854-1900), Irish 
author, born in Dublin, and educated at Trinity 
College, Dublin, and Magdalen College, Univer- 
sity of Oxford. His literary work encompassed 
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several genres: the story, the novel, poetry, and 
the drama; with the last Wilde made his greatest 
impact. 

Life. As a youngster Wilde was exposed to the 
brilliant literary talk of the day at his mother's 
Dublin salon. Later, at Oxford, he excelled in 
classics, wrote poetry, and extended the Bohe- 
mian life style of his youth into a unique way of 
life. As the chief proponent of an aesthetic cult 
rooted in his philosophy "art for art's sake", the 
seemingly eccentric young Wilde wore his hair 


long and his velvet breeches to the knee. His 
rooms were filled with various objects d'art 
— sunflowers, peacock feathers, blue china 
Wilde claimed to aspire to the perfection of the 
china. His attitudes and manners were ridiculed 
in the pages of the comic periodical Punch and 
satirized in the Gilbert and Sullivan comic opera 
Patience (1881). Nonetheless, his wit, brilliance, 
and general flair won him many devotees. 

Wilde's first published book was Poems 
(1881). His first play, Vera , or the Nihilists (1882) 
was produced in New York City the following 
year. The author saw it there while on a highly 
successful lecture tour of the United States. 
Upon returning to England he indulged himself 
in extravagant living. Settling in London, he 
married in 1884 a wealthy Irish girl, with whom 
he had two sons. Thereafter he devoted himself 
exclusively to writing. 

In 1895, at the peak of his career, Wilde be- 
came the central figure in one of the most sen- 
sational court trials of the century. The results 
scandalized the Victorian middle class; Wilde 
was convicted on moral grounds for sodomy. 
Sentenced to two years of hard labor in prison, 
he emerged financially bankrupt and spiritually 
downcast. He spent the rest of his life in Paris, 
France, using the pen name Sebastian Melmoth. 
He died of meningitis in Paris, having been re- 
ceived into the Roman Catholic Church. 
Fiction. Wilde's early published works in- 
cluded two collections of fairy stories, The 
Happy Prince and Other Tales (1888) and A 
House of Pomegranates (1892), and a group of 
short stories, Lord Arthur Savile's Crime (1891). 
His only novel. The Picture of Dorian Cray 
(1891), is a melodramatic tale of moral deca- 
dence, distinguished for its brilliant, epigram- 
matic style. Although the author fully describes 
the process of corruption, the shocking conclu- 
sion of the story frankly commits him to a moral 
stand against self debasement. 

Drama. Wilde's first dramatic venture fol- 
lowing Vera was The Duchess of Padua , a blank- 
verse tragedy produced in New York City in 
1891. His most distinctive and engaging crea- 
tions in the dramatic form, however, are the 
four comedies Lady Windermere's Fan (1892), A 
Woman of No Importance (1893), An Ideal Hus- 
band (1895), and The Importance of Being Ear- 
nest (1895), all characterized by adroitly con- 
trived plots and remarkably witty dialogue 
reminiscent of the 17th-century comedy of 
manners; see Drama. Wilde, with little dramatic 
training, proved he had a natural talent for 
stagecraft and theatrical effects, and most im- 
portantly, a true gift for farce. The plays sparkled 
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with his clever paradoxes, among them, such fa- 
mous inverted proverbs as ''Experience is the 
name everyone gives to their mistakes", and 
"What is a cynic? A man who knows the price of 
everything, and the value of nothing". 

!n contrast, Wilde's Salome was a serious dra- 
ma about obsessive passion. Originally written 
in French, it was produced in Paris in 1894 with 
the celebrated French actress Sarah Bernhardt 
(q.v.) in the title role; the play had been banned 
in England. It was subsequently made into an 
opera, with a score written by the German com- 
poser Richard Strauss (q.v.). 

The Final Years. While in prison Wilde com- 
posed De Profundis ("From the Depths"; post- 
humously published, 1905), an apology for his 
life. Some critics consider it a serious revelation; 
others, a sentimental insincere work. The Ballad 
of Reading Gaol (1898), written at Berneval, 
France, just after his release and published 
anonymously in England, was the most powerful 
of all his poems. The starkness of prison life and 
the desperation of men interned is revealed in 
beautifully cadenced language: "How else but 
through a broken heart/May Lord Christ enter 
in?" For years after his death the name of Oscar 
Wilde bore the stigma attached to it by Victo- 
rian prudery. Wilde, the artist, now is recog- 
nized as a brilliant epigrammatist and social 
commentator, whose best work is viable today. 
WILDEBEEST. 5ee Gnu. 

WILDER, Billy (1906“ ), American motion- 

picture director, writer, and producer, born in 
Vienna, Austria. He studied law for a year at the 
University of Vienna and worked in Berlin as a 
crime reporter before he became involved in 
motion pictures. One of his first writing efforts 
was a screenplay for the avant-garde German 
film Emil , the Detective (1931). 

Wilder emigrated to the United States in 1934 
and became a U.S. citizen in 1940. Since 1936 he 
has worked for several American studios on 
many critically acclaimed and popular films. In a 
number of these motion pictures he dealt with 
sophisticated comic and love themes; in others, 
with realistic subjects such as the effects of alco- 
holism, war, or murder on human relationships. 
He collaborated on the writing of the romantic 
film Ninotchka (1939); the murder stories Dou- 
ble Indemnity (1945) and Witness for the Pros- 
ecution (1958), which he also directed; the grip- 
ping prisoner-of-war film Stalag 17 (1953) and 
the romantic comedies Sabrina (1954) and Some 
Like It Hot (1959), which he also produced and 
directed; and The Seven Year Itch (1955), which 
he also coproduced and directed. Wilder has re- 
ceived awards, popularly called Oscars, from the 


Academy of Motion Picture Arts and Sciences 
for directing and coauthoring The Lost Week- 
end (1945), Sunset Boulevard (1950), and The 
Apartment (1960). For Avanti (1972), Wilder was 
producer, director, and coauthor of the screen- 
play. 

WILDER, Thornton Niven (1897-1975), 
American author, born in Madison, Wis., and 
educated at Oberlin College and Yale Univer- 
sity. His teaching career, at a preparatory school 
in New Jersey and at the University of Chicago, 
ended in 1936. Meanwhile he had achieved suc- 
cess as both novelist and playwright. His first 
published novel was The Cabala (1926). For his 
second novel, The Bridge of San Luis Rey (1927), 
he was awarded the 1928 Pulitzer Prize in fic- 
tion; in this compelling work Wilder united the 
lives of a disparate group of travelers in colonial 
Peru through a single event, the disaster in 
which they die. His other novels include The 
Ides of March (1948), an epistolary work about 
the Roman statesman Gaius julius Caesar (q.v.), 
and The Eighth Day (1967), about the events sur- 
rounding a murder. For the latter work Wilder 
was awarded the 1968 National Book Award in 
fiction. Another novel, Theophilus North (1973), 
is actually a group of short stories. 

Wilder's direct, accessible style works equally 
well in the field of drama. His first play, the alle- 
gorical The Trumpet Shall Sound (1926), was fol- 
lowed by a long list of popular one-act plays 
and translations of European plays. An enduring 
work of American drama is Wilder's Our Town 
(1938). This charming and touching look at 
small-town American life brought Wilder the 
1938 Pulitzer Prize in drama. It was theatrically 
experimental, performed on a stage without sce- 
nery, using stepladders to represent the upstairs 
of a house and folding chairs to indicate a 
graveyard. For his play The Skin of Our Teeth 
(1942), a hilarious view of human life through 
the ages. Wilder won the 1943 Pulitzer Prize. 

One of Wilder's most successful works. The 
Matchmaker (1954), had an interesting evolu- 
tion. It was a revision of his early play, The Mer- 
chant of Yonkers (1938), that he had adapted 
from a work by the Austrian playwright Johann 
Nepomuk Nestroy (1801-62) entitled Einen Jux 
Will Er Sich Machen ("He Wants To Have a 
Fling", 1842), itself an adaptation of the farce A 
Day Well Spent (1835), written by the British 
playwright John Oxenford (1812-77). Made into 
a motion picture in 1958, The Matchmaker was 
adapted in 1964 as a musical comedy entitled 
Hello , Dolly!, which was in turn made into a 
motion picture in 1969. 

Wilder also wrote a cycle of one-act plays, 
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three of which were produced (1962) in New 
York City under the collective title Plays for 
Bieecker Street; these were Someone from As- 
sisi, Infancy, and Childhood. Like most of Wil- 
der's best work, they deal in ssmple terms with 
the fundamental, and at the same time most 
profound, aspects of life. 

WILDERNESS, BATTLE OF THE, battle of the 
American Civil War, fought on May 5—6, 1864, in 
a densely thicketed woodland, known as the 
Wilderness, in northeast Virginia. The engage- 
ment involved the Army of Northern Virginia, 
about 62, (XX) troops under the Confederate gen- 
eral Robert E. Lee { see under Lee), and the Army 
of the Potomac, about 118,000 troops under the 
Union general George Gordon Meade (q.v.). 
The Union commander in chief. General Ulys- 
ses Simpson Grant (q.v.), directed Meade's com- 
mand during the fighting. Determined to sever 
Lee's lines of communication with Richmond, 
Va., capital of the Confederacy (see Confederate 
States of America), Grant sent his army across 
the Rapidan R. during the night of May 3, with 
the intention of moving through the Wilderness 
into battle positions under cover of darkness. 
Transport failure kept the Union army in the for- 
est throughout May 4. On the morning of May 5, 
Lee prepared to attack. Planning to flank the 
Union line, Lee marched on Grant's forces with 
two infantry corps, under the Confederate gen- 
erals Richard Stoddert Ewell and Ambrose Pow- 
ell Hill (qq.v.). Lee delayed going into action 
until another infantry corps, under General 
james Longstreet (q.v.), could be brought up to 
support Ewell and Hill. Informed of Lee's prepa- 
rations, Grant took the initiative and attacked 
first. Two Union infantry corps opened the bat- 
tle with an attack against Ewell, and one re- 
mained temporarily in reserve; a fourth, under 
the command of General Ambrose Everett Burn- 
side (q.v,), was located too far north of the bat- 
tlefield to be brought immediately into action. 

Communication difficulties split the battle 
into disjointed engagements. The terrain pre- 
cluded effective use of cavalry or artillery. The 
infantry fighting, much of it hand to hand, was 
declared by Grant to be the hardest he had ever 
seen. The forest caught fire, burning many men 
to death. In the action on May 5, the Confeder- 
ate forces under Ewell and Hill repulsed Union 
forces in the morning, in the afternoon the 
Union reserve corps under General Winfield 
Scott Hancock (q.v.) launched an attack on 
Hill's forces, inflicting heavy Confederate losses 
in a 4-hr. fight with the firing lines only 50 yd. 
apart. The Union assault ended, however, with- 
out success. 


On May 6, Grant renewed the Union drive 
against Hill, with Hancock attacking again while 
the other two Union corps blocked Ewell. Hill's 
defeat appeared certain until Longstreet's corps 
hurried in and saved the Confederate situation. 
Burnside, coming to help Hancock with Union 
reinforcements, arrived too late because of the 
difficult terrain. 

The two-day battle ended at nightfall without 
decisive outcome. During the night of May 6 
General Philip Henry Sheridan (q.v.), comman- 
ding a Union cavalry corps, fought to some ad- 
vantage against a Confederate cavalry corps of 
two divisions led by General James Ewell Brown 
("Jeb") Stuart (q.v.), but the action was inconse- 
quential. On May 7 and 8, Grant withdrew to- 
ward Spotsylvania (q.v.), followed by Lee, who 
engaged him there on May 10. Union losses 
were about 18,000 and Confederate losses about 
7750. The site of this and several other battles of 
the Civil War is included in the Fredericksburg 
and Spotsylvania County Battlefields Memorial 
National Military Park, established in 1927. 

See Civil War, The American: Military Opera- 
tions. See also Cold Harbor, Battle of. 
WILDERNESS ROAD, path following buffalo 
traces and Indian trails, more than 200 mi. long, 
extending from the Holston R. valley in western 
Virginia, through eastern Tennessee, northward 
over the Cumberland Plateau, through the Cum- 
berland Gap (qq.v.), and ending in central Ken- 
tucky. Part of the Wilderness Road was explored 
in 1750 by Thomas Walker (1715-94). Its entire 
length was explored by Daniel Boone (q.v.) in 
1769. Six years later Boone, with a party of thirty 
axmen, cleared and marked the route for the 
Transylvania Company, which was acquiring 
land for a new colony in Kentucky; see Ken- 
tucky: History. 

For some fifty years after Boone's pioneering, 
Wilderness Road, sometimes called Boone's 
Trace, was the principal migration route for 
some 200,000 settlers of Tennessee and Ken- 
tucky. Other routes eventually branched off, 
one westward to the Cumberland R. at Nash- 
ville, and another northward to Louisville. Al- 
though the road was made passable for wagons 
in 1795 and improved again in 1818, it fell into 
disuse until the establishment of the present 
highway system. Some of the main automobile 
highways follow the original route. 

WILD RICE, or INDIAN RICE, common name 
applied to an annual, aquatic grass. Zizania pa- 
lustris; see Grasses. The plant, which is also 
known as water oats, is found growing wild in 
swamps and shallow water in eastern United 
States, often reaching a height of 9 ft. Seeds of 
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Wild rice, Zizania palustris Hugh spencer- 

National Audubon Society 


wild rice attract great numbers of fish and wa- 
terfowl; for that reason, the grass is widely 
planted in ponds and marshes by sportsmen. 
Wild rice is also harvested and sold for human 
consumption, being threshed from the plant di- 
rectly into boats. 

WILEY, Harvey Washington (1844-1930), 
American chemist, born in Kent, Ind., and edu- 
cated at Hanover College, the Medical College 
of Indiana (now Indiana University Medical 
Center), and Harvard University. From 1874 to 
1883 he taught chemistry at Purdue University 
and served as State chemist of Indiana. He then 
was chief chemist of the United States Depart- 
ment of Agriculture until 1912. From 1899 to 
1914 Wiley also taught agricultural chemistry at 
George Washington University. Much of Wil- 
ey's life was devoted to a zealous campaign 
against food adulteration. He was responsible 
for the passage of the first pure food and drugs 
law by the United States Congress in 1906. 
WILFRID, Saint or WILFRITH, Saint (634-709) 
English prelate, born of noble Northumbrian 


parentage. He was educated at the abbey at Lin- 
disfarne, or Holy Island, an island in the North 
Sea about 1 mi. off the coast. Wilfrid was a fig- 
ure in the changes in the Christian Church in 
what is now Great Britain from Celtic to Roman 
forms of worship and organization; see Church 
of England; Cuthbert, Saint. He was abbot of the 
monastery of Ripon from about 661 to 665. Or- 
dained to the priesthood in 663, Wilfrid partici- 
pated in the Synod of Whitby in 664, held under 
the auspices of Oswy, King of Northumbria 
(about 612-70), and convoked to settle the vex- 
ing question of the dating of Easter (q.v.). Wil- 
frid persuaded Oswy to substitute Roman for 
Celtic usages, which had prevailed till then in 
Northumbria (q.v.), thus ending the dominance 
of the pro-Celtic prelates and assuring that the 
English church would go forward in the main- 
stream of Western Christianity. HSs traditional 
feast day is Oct. 12. 

WILHELMINA, in full WILHELMINA HELENA 
PAULINE MARIA (1880-1962), Queen of the 
Netherlands (1890-1948), born in The Hague. In 
1890, following the death of her father. King 
William III (q.v.), the last male member of the 
house of Orange-Nassau, Wiihelmina became 
queen and her mother, Queen Emma (1858- 
1934), was appointed regent. Because Lux- 
embourg refused io recognize a woman ruler, 
the union of the grand duchy with the Nether- 
lands was terminated in that year by Wilheimi- 
na's accession. She was crowned on Sept. 6, 
1898. In 1901 she married Henry, Duke of 
Mecklenburg-Schwerin (1876-1934). Wilhel- 
mina vigorously supported Dutch neutrality 
during World War I. In World War II, after the 
German invasion of the Netherlands in 1940, she 
established a govemment-in-exile in England, 
where she became a symbol of Dutch resist- 
ance, remaining in contact with the Netherlands 
by radio. Wiihelmina returned to the Nether- 
lands in 1945. On Sept. 4, 1948, because of ill- 
health after a reign of fifty years, she abdicated 
in favor of her only child, Princess Juliana (q.v.). 
WILHELMSHAVEN, city and port of West 
Germany, in Lower Saxony, on the w. side of the 
entrance of the Jade Bay, an inlet of the North 
Sea, 40 miles n.w. of Bremen. The town, pro- 
jected in 1856, is regularly laid out on a strip of 
land bought in 1853 by Prussia from Oldenburg. 

It was first used as a naval station in the Franco- 
German War (q.v.) of 1870-71, and subsequently 
was made into a fortress. The harbor basin is 
connected with the bay by a canal and contains 
three large dry docks. Wilhelmshaven remained 
an important naval base until the end of World 
War II. Pop. (1970) 103,000. 
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WILKES, Charles (1798-1877), American naval 
officer and explorer, born in New York City. He 
joined the United States Navy as a midshipman 
in 1818 and became a lieutenant in 1826. In 1830 
he was made head of the newly established 
Depot of Charts and Instruments, which be- 
came the Naval Observatory (q.v.). He received 
command of a U.S. government expedition 
(1838-42) that explored the northwest coast of 
North America and the part of the coast of Ant- 
arctica that was subsequently named Wilkes 
Land (q.v.); charted almost 300 Pacific islands; 
and circumnavigated the globe. After his return 
Wilkes wrote Narrative of the United States Ex- 
ploring Expedition (5 vol., 1844) and also edited 
twenty volumes of scientific data. 

As commander of the frigate San Jacinto dur- 
ing the Civil War, on Nov. 8, 1861, he stopped at 
sea the British mail steamer Trent and removed 
from it James Murray Mason (1798-1871) and 
John Slidell (q.v.), the Confederate commission- 
ers to Great Britain and France, respectively. 
This incident, the so-called Trent Affair (q.v.), 
nearly involved the Union in a war with Great 
Britain. Additional impulsive actions caused 
Wilkes to be court-martialed in 1864. He was re- 
tired the same year and commissioned to the 
rank of rear admiral two years later. 

See also Civil War, The American. 

WILKES, John (1727-97), British politician and 
reformer, born in London, England, and edu- 
cated at the University of Leiden (now State 
University of Leiden) in the Netherlands. He 
was elected to Parliament in 1757. In 1762 he 
began to publish the anti-Tory weekly the North 
Briton ; the forty-fifth issue, dated Apr. 23, 1763, 
which criticized a speech of George 111 (q.v.), 
King of Great Britain, caused Wilkes' imprison- 
ment for seditious libel; see Tory. He was soon 
released on the grounds that his Parliamentary 
privilege had been violated. An obscene parody, 
Essay on Woman , which he printed privately in 
1763 but which he apparently did not write, 
brought Parliamentary charges of libel and blas- 
phemy, and he was expelled from Parliament, 
He went to France and, failing to return for trial, 
was outlawed. In 1768 he returned to England 
and was again elected to Parliament. Tried on 
the old libel charges, he was sentenced to 
prison and in 1769 again expelled from Parlia- 
ment. His Middlesex constituents reelected him 
three times, but the House of Commons invali- 
dated the election each time, the last time giv- 
ing Wilkes' seat to his defeated opponent. This 
action caused riots among the lower and middle 
classes of London, who regarded Wilkes as the 
champion of civil rights. After his release from 


prison late in 1769, he campaigned for wide- 
spread political reforms. He also championed 
the cause of the revolutionists in the American 
colonies and reputedly was British agent of the 
secret society called the Sons of Liberty (q.v.). 

Supported by the powerful London merchant 
class and others who rallied to the slogan 
"Wilkes and Liberty!", he reached a peak of 
popularity, becoming successively alderman of 
London (1770), sheriff of London (1771), and 
lord mayor of London (1774). In the latter year 
he was elected to the House of Commons and 
seated without opposition. From 1779 to 1797 
he was chamberlain of the city of London. In 
1780, through his ruthless suppression of the 
anti-Roman Catholic Gordon riots, he lost much 
of his support; see Catholic Emancipation Act; 
and under Gordon: Lord George Gordon. 
WILKES-BARRE, city in Pennsylvania, and 
county seat of Luzerne Co., on the Susquehanna 
R., about 17 miles s.w. of Scranton, in the center 
of the Pennsylvania anthracite-coal region. 
Wilkes-Barre is a leading manufacturing and 
commercial center. In addition to coal mines, 
the surrounding area contains farms and numer- 
ous large manufacturing establishments. Indus- 
trial establishments in the city include textile 
mills, notably for rayon and nylon, and large rail- 
road shops, and plants engaged in the manufac- 
ture of tobacco, food, lumber and paper prod- 
ucts, iron and steel, electrical goods, pencils, 
and heavy machinery. Among the educational 
and cultural institutions in the city are Wyoming 
Seminary (1844), Wilkes College (1933), and 
King's College (1946); the library and museum 
of the Wyoming Historical and Geological Soci- 
ety; and the Municipal Conservatory, with ex- 
hibits of rare flowers and plants. The municipal 
park system covers approximately 500 acres. 
History. Wilkes-Barre, in the Wyoming Valley 
(q.v.), was settled in 1769 by colonists from Con- 
necticut. They were led by Major John Durkee 
(1728-82), a partner in the Susquehanna Com- 
pany, which had purchased the site from the In- 
dians. Durkee named the settlement in honor of 
John Wilkes and Isaac Barre (qq.v.), British polit- 
ical leaders who championed the rights of the 
American colonies in the House of Commons. 
Forts Durkee and Wyoming, now commemo- 
rated by monuments, were erected for the de- 
fense of the settlement. During the American 
Revolution (q.v.) Wilkes-Barre was burned by a 
British and Indian force on July 4, 1778, a day 
after the Wyoming Valley massacre. It was 
burned again in 1784 in the course of the so- 
called Pennamite-Yankee Wars. In the latter 
struggle rival groups of settlers from Connecti- 
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cut and Pennsylvania struggled for possession of 
a tract of land alongJhe-Sttsquehanna R. Wilkes- 
Barre became the county seat in 1786, was in- 
corporated as a borough in 1806, and chartered 
as a city in 1871. In June, 1972, in the wake of 
hurricane Agnes, the Susquehanna R. topped 
38-ft. dikes and caused heavy flooding and 
property destruction. Pop. (1970) 58,856. 
WILKES LAND, coastal region of Antarctica, 
extending along the Indian Ocean from long. 
102° E. to 142°20' E. The region lies between 
George V Coast on the e. and Queen Mary Coast 
on the w. Excluding Adelie Coast (q.v.), which is 
claimed by France, all of Wilkes Land and the 
adjoining hinterland form part of the antarctic 
claims of Australia. Wilkes Land was named in 
honor of the American naval officer and ex- 
plorer Charles Wilkes (q.v.), who commanded 
the American expedition that discovered and 
cruised along most of the region in 1839. See 
Antarctica: Exploration: 19th Century. 

WILKINS, Sir George Hubert (1888-1958), 
Australian explorer, born in Mt. Bryan, near Ade- 
laide, and educated at the Adelaide School of 
Mines. In 1912-13 he covered the Balkan Wars 
(q.v.) as a photographic correspondent, and 
from 1913 to 1917 he served as photographer 
with an expedition to the Canadian Arctic Re- 
gions led by the Canadian explorer Vilhjalmur 
Stefansson (q.v.). Wilkins served in the Austra- 
lian Flying Corps during World War I. In 1920 he 
made his first expedition to Antarctica and in 
1921-22 he was the naturalist on the last Antarc- 
tica expedition led by the British explorer Sir Er- 
nest Henry Shackleton (q.v.). Wilkins was the 
leader of an expedition that made a biological 
survey of tropical Australia from 1923 to 1925. 
Returning to the Arctic Regions in 1926, he pio- 
neered in aerial exploration of the polar regions. 
In 1928 he and a copilot flew from Point Barrow, 
Alaska, to the Spitsbergen archipelago, Norway. 
The 2100-mi. flight over largely unexplored arc- 
tic waters was the first to be made from North 
America to the European polar regions. Wilkins 
was knighted in 1928 for this feat. Later that year 
he made aerial explorations of Antarctica. In 
1931 he made an unsuccessful attempt to ex- 
plore the area under the North Pole in the sub- 
marine Nautilus. He was manager of the trans- 
Antarctica expeditions of the American explorer 
Lincoln Ellsworth (q.v.) from 1933 to 1939. Dur- 
ing and after World War II he served as a con- 
sultant on arctic problems to the United States 
Army. He made his last trip, an exploration of 
Antarctica, in 1957. Wilkins" writings include 
Undiscovered Australia (1928), Flying the Arctic 
(1928), and Under the North Pole (1931). See 


Antarctica: Exploration; Arctic The : Exploration. 
WILKINS, Mary Eleanor. See Freeman, Mary El- 
eanor. 

WILKINS, Maurice Hugh Frederick ( 1916 - 
), British biophysicist, born in Pongaroa, New 
Zealand. He was educated at St. John's College, 
University of Cambridge, and received a Ph.D. 
degree from the University of Birmingham in 
1940. He became a member of the Medical Re- 
search Council at King's College, London, in 
1946, advancing to the position of deputy di- 
rector in 1955. Wilkins studied the structure of 
the dioxyribonucleic acid (DNA) molecule by 
X-ray diffraction techniques and discovered that 
the molecule appeared to have a double spiral 
structure. On the basis of Wilkins' work, the 
American biochemist James Dewey Watson and 
the British biophysicist Francis Harry Compton 
Crick (qq.v.) evolved a theoretical helical struc- 
ture of the DNA molecule. Wilkins, Watson, and 
Crick shared the 1962 Nobel Prize in medicine 
and physiology. See also Nucleic Acids. 
WILKINS, Roy (1901- ), American Negro 
civil-rights leader, born in Saint Louis, Mo., and 
educated at the University of Minnesota. From 
1923 to 1931 he worked in Kansas City, Mo., on a 
newspaper for Negroes, becoming managing 
editor. In 1931 he was appointed assistant exec- 
utive secretary of the National Association for 
the Advancement of Colored People 
(N.A.A.C.P.), the largest civil-rights organization 
in the United States. From 1934 to 1949 he was 
editor of The Crisis the official magazine of the 
N.A.A.C.P. Wilkins served as a consultant to the 
War Department on Negro manpower during 
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World War 11. After the war he continued his 
serv ice to the N.A.A.C.P., and in 1965 became its 
executive director. 

WILKIN5BURG, borough of Pennsylvania, in 
Allegheny Co., 7 miles e. of Pittsburgh. It is 
chiefly a residential community with little in- 
dustry and manufacturing. The borough was 
named for William Wilkins (1779-1865), sec- 
retary of war in the cabinet of President John 
Tyler (q.v.). Bop. (1960) 30,066; (1970) 26,780. 
WILKINSON, Geoffrey (1921- ), British 
chemist, born in England and educated at the 
University of London. He was associated with 
institutions such as the National Research 
Council of Canada, the University of California, 
the Massachusetts Institute of Technology, and 
Harvard University from 1943 untii 1956, when 
he became professor of inorganic chemistry at 
the Imperial College of Science and Technology 
of the University of London. He shared the 1973 
Nobel Prize in chemistry with the German 
chemist Ernst Otto Fischer (q.v.); they were 
cited for their individual study of how organic 
and metallic atoms can merge, work that has 
"revolutionized transitional metal chemistry". 
WILKINSON, James (1757-1825), American 
soldier and adventurer, born in Benedict, Md. At 
the outbreak of the American Revolution (q.v.) 
he was commissioned captain in the Continen- 
tal army. He participated in the Quebec cam- 
paign of 1776 and the Battles of Saratoga in 
1777; see Saratoga, Battles of. In 1778 Wilkinson 
became secretary of the board of war, but he 
was forced to resign the post and his brevet 
rank of brigadier general because of involve- 
ment in the intrigue against the American com- 
mander George Washington (q.v.) that became 
known as the Conway Cabal (q.v.). He was 
clothier general to the army from 1779 to 1781, 
when he returned to private life to avoid inves- 
tigation of his accounts. In 1786 Wilkinson 
founded Frankfort, Ky. While living in Kentucky 
he allegedly conspired to detach the region 
from the United States and turn it over to the 
Spanish in Louisiana, hopeful of gaining a trade 
monopoly from the Spanish authorities in re- 
turn. Rejoining the regular army in 1791 as a 
lieutenant colonel, he became a brigadier gen- 
eral in 1792 under General Anthony Wayne 
(q.v.). On Wayne's death in 1796, he succeeded 
him as commander in chief of the army. In 1803, 
after the Louisiana Purchase (q.v.), President 
Thomas Jefferson (q.v.) appointed Wilkinson 
one of the commissioners to receive Louisiana 
from the French, and he served as governor of 
Louisiana from 1805 to 1806. 

A close associate of the former Vice-President 


Aaron Burr (q.v.), Wilkinson reported Burr's 
conspiracy to gain control of Louisiana to Presi- 
dent Jefferson and was the principal witness at 
Burr's trial in 1811. Wilkinson himself was 
deeply implicated in the plot, but a court mar- 
tial acquitted him of complicity, in 1813, after 
the start of the War of 1812 (q.v.), Wilkinson ad- 
vanced to the rank of major-general and re- 
ceived command of the American forces on the 
Canadian frontier. Unsuccessful in the cam- 
paign of 1813 against Montreal, he was sum- 
moned in 1815 before a court of inquiry on vari- 
ous charges, including neglect of duty. He was 
acquited and honorably discharged from the 
army. From 1821 until his death Wilkinson lived 
in Mexico. His three-volume work Memoirs of 
My Own Times was published in 1816. 

WILL, or LAST WILL AND TESTAMENT, in law, 
disposition by an individual of his property, in- 
tended to take effect after his death. A disposi- 
tion of real property by will is termed a devise; a 
disposition of personal property by will is 
termed a bequest. The person making a will, 
called the testator, must have testamentary ca- 
pacity, that is, he must be of full age and sound 
mind and must act without undue influence by 
others. By statute in the various States of the 
United States and in England, a will is required 
to be in writing, whether it disposes of real or 
personal property; a soldier or sailor in actual 
military service, however, may make a will 
orally. In a number of jurisdictions in the U.S., 
an oral will is also valid when made by a testator 
during sickness that terminates in his death, but 
it must be made at a point in the sickness when, 
because of the apparent imminence of death, 
neither time nor opportunity exists to make a 
written will. The law usually provides that the 
contents of an oral will must be reduced to writ- 
ing within six days after it was declared in the 
presence of the statutory number of witnesses, 
usually three. Such oral wills are termed nuncu- 
pative wills, and may dispose only of personal 
property. A written will that is entirely in the 
handwriting of the testator is termed a holo- 
graphic will and may dispose of real or personal 
property, or both. The statutes of some States in 
the U.S. recognize such wills as valid without 
formal execution or attestation, if wholly writ- 
ten, dated, and signed by the testator's own 
hand. A holographic will is valid only if it com- 
plies literally with the controlling statute. 
Written Wills. A written will must be signed at 
the end of the instrument; a testator unable to 
write his name may make his mark by an "X", 
and such a mark is considered a valid signature. 
In the U.S. generally, two, and in some States, 
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three persons must witness the will, that is, they 
must sign the will as witnesses to the signature 
of the testator; see Witness, in most States the 
signing must be done in the presence of wit- 
nesses, and the testator must state that the doc- 
ument he is signing is his will. The witnesses 
need not be acquainted with one another and 
may sign at the same time or at separate times, 
depending on the statutory requirements of the 
State in which the will is executed; thus, the sig- 
nature may, in most States, be written in the 
presence of one witness and acknowledged 
later by other witnesses. 

All witnesses to a will must be competent. A 
witness who is a beneficiary under a will is con- 
sidered incompetent because of his interest 
under the instrument; if one of the necessary 
witnesses is a beneficiary, the will is void. To 
remedy such situations, however, it has gener- 
ally, though not universally, been provided by 
statute that a bequest to a subscribing witness 
shall be void, and that the will shall otherwise 
be valid. 

Attestation. An attestation clause or a clause 
certifying the proper execution of the will must 
usually be added after the testator's signature. 
The following is a simple form of such a clause: 

Signed, sealed, published, and declared 
by Jane Doe, the testatrix, as her last will 
and testament in the presence of us, who at 
her request and in her presence and in the 
presence of each other have hereunto sub- 
scribed our names as witnesses. 

A.B. residing at 1000 X Street, Blank City 

C.D. residing at 1100 X Street, Blank City 

As a rule, no particular form is prescribed by 
the various statutes for the preparation of a will 
so long as the testator's intent is disclosed by 
the writing. 

Revocation. A will is revocable until the testa- 
tor's death. The only exception to this occurs 
when two parties simultaneously make mutually 
irrevocable wills, in which they name one an- 
other as their respective beneficiaries and ex- 
pressly give up the right to revoke their wills. A 
testator may revoke his will by destroying the 
entire instrument, as by burning it or tearing it 
up, or by obliterating his signature. Any part or 
the whole of the will may be revoked by a codi- 
cil, or an amendment to the will, executed with 
the same statutory formalities as the will itself. A 
valid later will revokes a prior will. Disposition 
of property by the testator before his death, as 
by gift or sale, is not a revocation of the will, al- 
though its effect may be similar to a revocation. 


Marriage of the testator subsequent to the date 
of execution of his will revokes the will as to the 
surviving spouse or children, who are entitled 
to the same rights in the testator's estate as 
if he had died intestate, that is, without leaving 
a will. 

Probate. No disposition of estate is made after 
the testator's death until the will is probated. 
The probate of a will is a court proceeding upon 
notice to the heirs and next of kin. Questions 
frequently arise about the construction of the 
terms of a will. The most important rule of con- 
struction is that the intention of the testator as it 
appears from the will shall be carried out 
whenever legally possible; when the will is am- 
biguous, the circumstances surrounding its exe- 
cution may be examined in order to ascertain 
the testator's intention. 

The statutes of each State must be consulted 
as to restrictions on a testor's disposition of his 
property by will. In many jurisdictions a will 
may not exclude a surviving spouse. The degree 
of participation of the spouse in the estate 
varies from State to State. Many jurisdictions, 
however, permit a person to exclude children 
from participation in his estate. See Executory 
Devise; Inheritance; Legacy; Trust, in law. 

WILL, in philosophy and psychology, capacity 
to choose among alternative courses of action 
and to act on the choice made, particularly 
when the action is directed toward a specific 
goal or is governed by definite ideals and princi- 
ples of conduct. Willed behavior contrasts with 
behavior stemming from instinct, impulse, re- 
flex, or habit, none of which involves conscious 
choice among alternatives. Willed behavior 
contrasts also with the vacillations manifested 
by alternating choices among conflicting alter- 
natives. 

Until the present century most philosophers 
conceived the will as a separate faculty with 
which every person is born. They differed, how- 
ever, about the role of this faculty in the person- 
ality makeup. For one school of philosophers, 
most notably represented by the German phi- 
losopher Arthur Schopenhauer (q.v.), a universal 
will is the primary reality and the individual's 
will forms part of it. In his view, the individual's 
will dominates every other aspect of his person- 
ality, his knowledge, his feelings, and his direc- 
tion in life. A contemporary form of Schopen- 
hauer's theory is implicit in some forms of 
existentialism (q.v.), as in the work of the 
French philosopher Jean-Paul Sartre (q.v.), 
which regards man's personality as the product 
of his actions and his actions as manifestations 
of his will to give meaning to the universe. 
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Most other philosophers have regarded the 
will as co-equal or secondary to other aspects of 
personality. For rationalist philosophers, such as 
the Greek Aristotle, the Italian Saint Thomas 
Aquinas, and the French Rene Descartes (qq.v,), 
the will is the agent of the rational soul in gov- 
erning purely animal appetites and passions. 
Some empirical philosophers, such as the British 
David Hume (q.v.), discount the importance of 
rational influences upon the will; they think of 
the will as ruled mainly by emotion. Evolu- 
tionary philosophers, such as the British Herbert 
Spencer, and pragmatist philosophers, such as 
the American John Dewey (qq.v.), conceive the 
will not as an innate faculty but as a product of 
experience evolving gradually as the mind and 
personality of the individual develop in social 
interaction. 

Modern Attitudes. Modern psychologists 
tend to accept the pragmatic theory of the will. 
They regard the will as an aspect or quality of 
behavior, rather than as a separate faculty, it is 
the whole person who wills. This act of willing 
is manifested by (1) the fixing of attention on 
relatively distant goals and relatively abstract 
standards and principles of conduct; (2) the 
weighing of alternative courses of action and 
the taking of deliberate action that seems best 
calculated to serve specific goals and principles; 
(3) the inhibition of impulses and habits that 
might distract attention from, or otherwise con- 
flict with, goal or principle; and (4) persever- 
ance against obstacles and frustrations in pur- 
suit of goals or adherence to principles. 

in part, strength of will may be a matter of in- 
heritance. Some people appear to be born with 
greater powers of attention and control than 
others. Of decisive importance in developing a 
strong will are environmental influences, partic- 
ularly the influences of the home, school, and 
church. The kind of upbringing that insists on 
the paramount importance of certain goals, 
ideals, and principles, will tend to produce 
strong wills. On the other hand, the kind of ed- 
ucation that emphasizes instead the importance 
merely of "getting by", of adjusting readily, and 
of being "well liked", is much less likely to de- 
velop strength of will. Education of the second 
kind is increasingly prevalent in the 20th cen- 
tury. 

A strong will can be developed only if all the 
prerequisite factors are favorable; a deficiency 
in but one factor may suffice to render a person 
weak willed. Among the common deficiencies 
that may lead to infirmity of will are absence of 
goals worth striving for or of ideals and stand- 
ards of conduct worth respecting; vacillating at- 


tention; incapacity to resist impulses or to break 
habits; and inability to decide among alterna- 
tives or to stick to a decision, once made. 

See also Free Will. V.F. 

WILLAMETTE, river of Oregon, formed by the 
confluence of headwaters that rise in the Cas- 
cade Range and unite in Lane Co., about 5 miles 
n. of Eugene. It flows n. and enters the Columbia 
R. a few miles above Portland; its length, includ- 
ing the headwaters, is about 294 mi. A canal 
near Willamette Falls makes the river navigable 
for small steamers as far as Eugene. The river is 
an important source of hydroelectric power and 
has valuable fisheries. The Willamette Valley is 
the most populated area of Oregon. Extremely 
fertile, it is noted for fruit-growing, dairying, 
and lumbering. Tributaries of the Willamette in- 
clude the McKenzie, Clackamas, and Santiam 
rivers. The chief cities on its banks are Portland, 
Salem, Eugene, Corvallis, and Albany. 
WILLARD, Emma (1787-1870), American edu- 
cator, born EMMA HART in Berlin, Conn., and 
largely self-educated. She entered the teaching 
profession in 1803 and was principal of the Fe- 
male Academy, Middlebury, Vt., from 1807 to 
1809. In the latter year she was married to John 
Willard (d. 1825). Mrs. Willard established a 
boarding school for girls in Middlebury in 1814. 
Rejecting contemporary theory on female edu- 
cation, she included in her curriculum a number 
of subjects, such as mathematics and history, 
previously offered only in schools for men. Her 
Plan for Improving Female Education (1818), 
which proposed additional innovations, won 
the approval of the governor of New York, 
DeWitt Clinton (q.v.), and in 1819 she opened a 
girls' seminary in Waterford, N.Y., the first 
school in the country to offer a college-level ed- 
ucation for women. In 1821 she founded the 
Troy Female Seminary (now the Emma Willard 
School) in Troy, N.Y.; she managed the school 
until 1838. In later years, Mrs. Willard traveled 
extensively, lecturing and counseling on public 
and female education. Besides a number of text- 
books, she wrote The Fulfillment of a Promise 
(1831), a volume of verse remembered chiefly 
now for the poem "Rocked in the Cradle of the 
Deep". 

WILLARD, Frances Elizabeth Caroline 

(1839-98), American educator and reformer, 
born in Churchville, N.Y., and educated at 
Northwestern Female College, in 1874 she gave 
up a successful teaching career to become 
secretary of the National Woman's Christian 
Temperance Union (q.v.). An indefatigable cru- 
sader on behalf of prohibition (q.v.), she was 
elected president of the W.C.T.U. in 1879, 
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founded the World's Woman's Christian Tem- 
perance Union in 1883, and was elected presi- 
dent of the latter organization in 1891. Frances 
Willard was identified also with the movement 
for woman suffrage and the Prohibition Party 
(qq.v.), which she helped to organize in 1882. 
She became president of the National Council 
of Women in 1890. Her writings include Woman 
and Temperance (1883) and Glimpses of Fifty 
Years (1889). 

WILLARD, Jess (1881-1968), American boxer, 
born on Potawatomi Indian land in Kansas. 
Willard became a professional boxer at the age 
of twenty-eight, after having been a farmer 
and a wagon-train handler. In 1915 he defeated 
the American boxer Jack Johnson (q.v.), world 
heavyweight champion, in Havana, Cuba, in a 
fight that lasted twenty-six rounds (1 hr. 44 
min.). In 1919 Willard lost the title to the Ameri- 
can boxer Jack Dempsey (q.v.) when he was un- 
able to answer the bell that signaled the begin- 
ning of the fourth round. Willard fought in 36 
fights, in which he scored 20 knockouts and was 
himself knocked out only twice. He worked 
briefly in circuses and silent movies. 
WILLEMSTAD, city, port, and capital of the 
Netherlands Antilles, in the West Indies, on the 
Caribbean Sea, on the s.w. coast of Curasao. It is 
a free port and has excellent harbor facilities. 
The principal industry is the refining and trans- 
shipment of petroleum, chiefly from Venezuela. 
The tourist trade is also important. Among the 
points of interest are Fort Amsterdam, the gov- 
ernor's palace, the town hall, Wilhelmina Park, 
an 18th-century Protestant church, and the Jew- 
ish cemetery (dating from 1650). 

The city was settled by the Spanish in 1527 
and taken by the Dutch in 1634. During the 17th 
and 18th centuries it was a center of the slave 
trade. Its later importance dates from 1916, 
when a petroleum refinery was established 
there. Pop. (latest census) 43,547. 

WILLIAM, name of a number of European em- 
perors and kings. Brief accounts of less impor- 
tant rulers are included in this article under the 
names of the countries they ruled. For informa- 
tion on the more important monarchs see sepa- 
rate biographical articles. 

The English name William appears in Dutch 
as Willem, in German as Wilhelm, in Italian as 
Guglielmo, and in French as Guillaume. 
ALBANIA 

William of Wied, Prince, in full WILHELM 
FRIEDRICH HEINRICH (1876-1945), King (1914), 
nephew of Elizabeth (q.v.), Queen of Rumania, 
born in Neuwied, Prussia. In 1913, when Albania 
was made an autonomous country, the Euro- 


pean powers offered William the throne of Al- 
bania. He was crowned in February, 1914. Un- 
popular with the Albanians, he was forced into 
exile in September, 1914, but did not abdicate. 
William served with the German army in World 
War I and later retired to his German estates. 
ENGLAND 

William l (1027-87). See William I, King of Eng- 
land. 

William II (1056?-11Q0). See William IS, King of 
England. 

William III (1650-1702). See William III, King of 
England, Scotland, and Ireland. 

William SV (1765-183 7). See William IV, King of 
Great Britain and Ireland. 

GERMANY 

William of Holland (1227-56), King (1247-56). 
William, who was count of Holland, was chosen 
king of Germany in 1247 by the legate of Pope 
Innocent IV (d. 1254) in opposition to the ex- 
communicated Frederick II (q.v.), Holy Roman 
Emperor, who was king of Germany since 1215. 
Frederick's supporters and Frederick's son Con- 
rad IV (see under Conrad), who succeeded to 
the imperial throne in 1250, kept William in Hol- 
land for most of his supposed reign. After Con- 
rad's death in 1254 William generally was recog- 
nized as king by the German princes. He died in 
battle against the Frisians. 

William I (1797-1888). See William I, Emperor of 
Germany. 

William II (1859-1941). See William II, Emperor 
of Germany. 

THE NETHERLANDS 

William I (1772-1843). See William I, King of the 
Netherlands. 

William II (1792-1849). See William II, King of 
the Netherlands, 

William III (1817-90). See William III, King of the 
Netherlands. 

PRUSSIA 

William I (1797-1888). See William I, Emperor of 
Germany. 

William II (1859-1941). See William IS, Emperor 
of Germany. 

SCOTLAND 

William (1143-1214). See William the Lion, King 
of Scotland. 

SICILY 

William I (1120-66), King of Sicily (1154-66). The 
son of King Roger II (q.v.), William continued 
his father's policy of excluding the principal no- 
bles from participation in the central govern- 
ment. Encouraged by Frederick I (q.v.), Holy 
Roman Emperor, and Manuel I Comnenus, By- 
zantine Emperor (see under Manuel), the nobles 
rose in rebellion, but by 1160 William suc- 
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ceeded in crushing them. He also helped to in- 
stall Pope Alexander III {see under Alexander) in 
the papacy against Frederick's opposition and 
the claims of several antipopes. 

William ii (about 1153-89), King of Sicily (1166- 
89), son of William I. In 1177 he was married to 
Joan (1165-99), daughter of Henry II (q.v.), King 
of England. William followed his father's policy 
of supporting the papacy against Emperor Fred- 
erick I but made peace with Frederick in 1184 in 
order to wage war against the Byzantines. He 
was defeated by the Byzantines in 1185. 

William III (d. 1198?), King of Sicily (1194), son 
of the Norman crusader Tancred (q.v.), who be- 
came king when William i i died without an 
heir. William III was an infant when he inher- 
ited his father's throne. He reigned for less than 
a year; in 1194 Henry VI (q.v.). Holy Roman Em- 
peror, invaded Sicily and became its ruier. 
WURTTEMBERG 

William I (1781-1864), King of Wurttemberg 
(1816-64), son of Frederick William Charles, 
Duke of Wurttemberg, later King Frederick I 
(see under Frederick) born in Luben, Silesia 
(now Lubin, Poland). In 1814—15 William com- 
manded an allied army corps in the Napoleonic 
Wars (q.v.). After he ascended the throne, Wil- 
liam proved to be a progressive ruler, and in 
1819 he granted a liberal constitution that abol- 
ished serfdom and class privileges and encour- 
aged education and industry. He defended the 
rights of the small German states against Aus- 
trian and Prussian aggression and championed 
Germanic union. Between 1828 and 1830 he 
worked for the formation of the German Zoll- 
verein, or customs union (q.v.). After 1848 fear 
of Prussian power led him gradually in an alli- 
ance with Austria. 

William II (1848-1921), King of Wurttemberg 
(1891-1918). The grandson of William 1, he 
fought on the Austrian side in the Seven Weeks' 
War (q.v.) of 1866 against Prussia, but later 
fought with the Prussians against France in the 
Franco-German War (q.v.) of 1870-71. During 
his reign he showed little interest in German 
politics, although he accepted a liberal revision 
of the constitution in 1906. William was com- 
pelled to abdicate in 1918 after the defeat of 
Germany in World War I (q.v.). 

WILLIAM I, called WILLIAM THE CON- 
QUEROR (1027-87), King of England (1066-87), 
born in Falaise, France. William was the illegiti- 
mate son of Robert I, Duke of Normandy (d. 
1035), and Arietta, a tanner's daughter. Upon the 
death of his father, the Norman nobles, honor- 
ing their promise to Robert, accepted William as 
his successor. Rebellion against the young duke 


broke out almost immediately, however, and his 
position did not become secure until 1047 
when, with the aid of Henry I (q.v.). King of 
France, he won a decisive victory over a rebel 
force near Caen. 

During a visit in 1051 to his childless cousin 
the Saxon king Edward the Confessor (see under 
Edward), in England, William is said to have ob- 
tained Edward's agreement that he should suc- 
ceed to the English throne. In 1053, defying a 
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papal ban, William married Matilda of Flanders 
(d. 1083), daughter of Baldwin V, Count of Flan- 
ders (d. 1067), and a descendant of the Saxon 
king Alfred (q.v.), thereby strengthening his 
claim to the crown of England. Henry I, fearing 
the strong bond between Normandy and Flan- 
ders resulting from the marriage, attempted in 
1054 and again in 1058 to crush the powerful 
duke, but on both occasions William defeated 
the French king's forces. 

Conquest of England. About 1064, Harold, 
Earl of Wessex, later Harold II (q.v.). King of Eng- 
land, was shipwrecked and taken prisoner by 
William. He secured his release by swearing to 
support William's claim to the English throne. 
When King Edward died, however, the witena- 
gemot (q.v.) elected Harold king. Determined to 
make good his claim, William secured the sanc- 
tion of Pope Alexander II (d. 1073) for a Norman 
invasion of England. The duke and his army 
landed at Pevensey on Sept. 28, 1066. On Oct. 
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14, the Normans defeated the English forces at 
the celebrated Battle of Hastings, in which Har- 
old was slain; see Hastings, Battle of. William 
then proceeded to London, crushing the resist- 
ance he encountered on the way. On Christmas 
Day. he was crowned king of England in West- 
minster Abbey. 

The English did not accept foreign rule with- 
out a struggle. William met the opposition, 
which was particularly violent in the north and 
west, with strong measures; he was responsible 
for the devastation of great areas of the country, 
particularly in Yorkshire, where Danish forces 
had arrived to aid the Saxon rebels. By 1070 the 
Norman conquest of England was complete. 

William invaded Scotland in 1072 and forced 
the Scottish king Malcolm ill MacDuncan (d. 
1093) to pay him homage. During the suc- 
ceeding years the Conqueror crushed all insur- 
rections, including that incited in 1075 by Ralph 
de Guader, 1st Earl of Norfolk (fl. 1070) and 
Roger Fitzwilliam, Earl of Hereford (fl. 1070) and 
a series of uprisings in Normandy led by his eld- 
est son Robert (1054?-1134), who later became 
Robert II, Duke of Normandy. 

His Achievements. One feature of William's 
reign as king was his reorganization of the Eng- 
lish feudal and administrative systems. He dis- 
solved the great earldoms, which had previously 
enjoyed virtual independence, and distributed 
the lands confiscated from the English to his 
trusted Norman followers. He introduced the 
Continental system of feudalism (q.v.); by the 
Oath of Salisbury of 1086 all landlords swore al- 
legiance to William, thus establishing the prece- 
dent that a vassal's loyalty to the king overrode 
his fealty to his immediate lord. The feudal lords 
were compelled to acknowledge the jurisdic- 
tion of the local courts, which William retained 
along with many other English institutions. The 
ecclesiastical and secular courts were separated, 
and the power of the papacy in English affairs 
was greatly curtailed. Another outstanding ac- 
complishment was the economic survey under- 
taken and incorporated in the Domesday Book 
(q.v.) in 1086. 

In 1087, during a campaign against Philip I, 
King of France (see under Philip), William 
burned the town of Mantes (now Mantes-la- 
Jolie). William's horse fell in the vicinity of Man- 
tes, fatally injuring him. He died in Rouen on 
Sept. 7, and was buried at Caen in Saint Ste- 
phen's, one of the abbeys he and Matilda had 
founded at the time of their marriage as pen- 
ance for their defiance of the pope. William 
was succeeded by his third-born son, William II 
(q.v.). 


WILLIAM (England) 

William was a man of extraordinary ability 
who was irreproachable in his private life and 
sincerely religious. A stern ruler, he maintained 
good order in his kingdom and commanded the 
respect of his subjects; however, hre was also 
merciless in the suppression of political opposi- 
tion. Because of his ascendancy over the feudal 
barons, he has been called one of the first mod- 
ern kings and is generally regarded as one of the 
outstanding figures in western European history. 
See England: History: Norman England . 
WILLIAM II, called RUFUS (1056?-1100), King 
of England (1087-1100), born in Normandy. He 
was the third son of William I (q.v.). King of 
England, who on his deathbed named him as his 
successor in England, leaving the duchy of Nor- 
mandy to his eldest son, Robert (1054?-1134). 
William Rufus, as he was known because of his 
ruddy complexion, was crowned in Westmin- 
ster Abbey in 1087. In 1088 William's uncle Odo, 
bishop of Bayeux (1036?-97), led a rebellion of 
Norman barons who sought to unseat him in 
favor of Robert. William's English subjects, be- 
lieving his promises of less oppressive taxation 
and more liberal laws, helped him quell the re- 
volt. The king, despite his promises, continued 
to pursue a domestic policy that was harsh and 
venal. 

William invaded Normandy in 1089, 1091, and 
1094, winning some consessions from his broth- 
er Robert II, Duke of Normandy, each time. 
He forced the Scottish king Malcolm III (d. 1093) 
to pay him homage and in 1092 seized the city 
of Carlisle and other areas claimed by Malcolm 
in Cumberland and Westmorland. In 1096 Rob- 
ert mortgaged Normandy to William in ex- 
change for funds to finance a Crusade; see Cru- 
sades. William then fought to recapture lands his 
brother had lost as duke of Normandy and 
brought the county of Maine back under the 
rule of the duchy. 

After the death in 1089 of Lanfranc (q.v.), 
the archbishop of Canterbury, William delayed 
naming a successor. He held open vacant bish- 
oprics and enriched himself with church mon- 
ies, incurring the displeasure of many ecclesias- 
tics. In 1093 he selected the Italian abbot 
Anselm, later Saint Anselm of Canterbury (q.v.), 
as the new archbishop, but they quarreled over 
William's authority to control church appoint- 
ments. See England: History: Norman England. 

William was killed while on a hunting trip in 
the New Forest in Hampshire. It is not known 
whether the slaying, which is traditionally as- 
cribed to a Norman named Walter Tirel (d. after 
1100), was accidental or intentional. William 
was buried at Winchester; he never married and 
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The coronation of William III and Mary II. 
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had no children. His younger brother succeeded 
to the throne as King Henry I (q.v.). 

WILL* AM III, sometimes called WILLIAM OF 
ORANGE (1650-1702), King of England, Scot- 
land, and Ireland (1689-1702) and Stadtholder of 
the Netherlands (1672-1702), born in The 
Hague, Holland. He was the posthumous son of 
William II, Prince of Orange and Stadtholder of 
the Netherlands (1626-50), and Mary (1631-60), 
eldest daughter of the English king Charles I 
(q.v.). In 1672, after the invasion of the Nether- 
lands by the French king Louis XIV (q.v.), the 
leadership of the Dutch statesman Jan De Witt 
(see under De Witt) was repudiated and Wil- 
liam was elected stadtholder, captain-general, 
and admiral. William fought the French with 
great resolution, even, in 1673, cutting dikes 
around Amsterdam to flood the surrounding 
countryside and halt the advancing French ar- 


mies, The Dutch suffered severe reverses in sub- 
sequent battles. As a result of William's superior 
diplomacy, however, which also included the 
strengthening of ties with England by his mar- 
riage in 1677 to the English princess Mary (see 
Mary II), eldest daughter of his uncle, James, 
Duke of York, later King James II (q.v.), Louis 
XIV agreed to terminate the war on terms favor- 
able to the Dutch. 

King of England. In England after the acces- 
sion of James II in 1685 there was fear that the 
king's policies were directed toward restoring 
the power of the Roman Catholic Church. On 
June 30, 1688, seven prominent Englishmen for- 
mally invited William, who was also the leading 
Protestant of Europe, to bring an army of libera- 
tion to England. William and a force totaling 
about 15,000 men landed at Torbay on Nov. 5, 
1688. Most of the English nobility declared for 
William, and James fled to France. William ac- 
cepted the Declaration of Rights (see Bill of 
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Rights) passed by the Convention Parliament, 
which met on jan. 22, 1689, and on Feb. 13, Wil- 
liam and Mary were proclaimed joint sovereigns 
of England. The so-called Glorious Revolution 
was effected without bloodshed. 

Shortly thereafter the Scottish parliament ac- 
cepted the new rulers. Predominantly Catholic 
Ireland, however, remained loyal to the de- 
posed king and had to be taken by force. In 1690 
William led the army that defeated James and 
his Irish partisans at the Battle of the Boyne; see 
Boyne, Battle of the. William's reign continued to 
be marked by abortive Jacobite (q.v.) plots to 
restore James to the throne. After the death of 
Mary in 1694, William ruled alone. 

In 1689, in pursuit of his policy of containing 
France, William had brought England into the 
League of Augsburg, thereafter known as the 
Grand Alliance (q.v.). For the next eight years he 
was embroiled in wars on the Continent. He 
managed by skillful diplomacy to hold the alli- 
ance together and, in 1697, under the terms of 
the Peace of Ryswick, Louis XIV of France sur- 
rendered much of the territory he had won and 
recognized William as the rightful king of Eng- 
land; see Ryswick, Peace of. 

At home William manifested virtually none of 
the acumen he displayed in foreign affairs. Al- 
though he was liberal in some things, it was not 
he but Parliament, to which he was often op- 
posed, that brought about the reforms effected 
during his reign, such as the passing of the Bill 
of Rights, the. establishment of the Bank of Eng- 
land, the introduction of ministerial responsibil- 
ity in government, and the encouragement of a 
free press. 

In 1701 William headed the second Grand Al- 
liance, which became involved in the so-called 
War of the Spanish Succession; see Spanish Suc- 
cession, War of the. He died in 1702, before he 
could take an active part in the struggle. His 
wife's sister. Queen Anne (q.v.), succeeded to 
the throne. 

See England: History: The Glorious Revolu- 
tion. 

WILLIAM IV, (1765—1837), King of Great Brit- 
ain and Ireland (1830-37) and King of Hannover 
(1830-37), born in London. The third son of King 
George ill and younger brother of George IV 
(qq.v.), he entered the British navy in 1779, re- 
maining in its service until 1787. He was created 
duke of Clarence in 1789. About 1791 he formed 
a liaison with the Irish actress Dorothea Jordan 
(1762-1816), by whom he subsequently had ten 
children. In 1818, after he unexpectedly came 
into the line of succession to the throne, he 
married a German princess, Adelaide of Saxe- 


Mein ingen (1792-1849), by whom he had two 
daughters, both of whom died in infancy. He 
became king in 1830, succeeding his brother. 

Warmhearted and well intentioned but rather 
eccentric, William had virtually no political 
judgment. The major event of his reign was the 
passage of the Reform Bill of 1832 which he was 
persuaded to support by his prime minister, 
Charles Grey, 2nd Earl Grey (see under Grey); it 
was enacted after William finally agreed to 
create, if necessary, a sufficient number of new 
peers to overcome the majority opposed to the 
bill in the House of Lords; see Reform Bills. The 
abolition of colonial slavery (1833), the reform 
of the poor Saws (1834), and the Municipal Ref- 
orm Act (1835) were immediate results of the 
reform bill. He was the last British ruler to try to 
force Parliamentary acceptance of an unpopular 
ministry, namely the one headed by Sir Robert 
Peel (q.v.) in 1834—35. William was succeeded 
on the British throne by his niece Victoria (q.v.). 
The throne of Hannover (q.v.) was inherited by 
his brother Ernest Augustus (1771-1851). See 
Great Britain: History: The Reign of William IV. 
WILLIAM I, in full WILHELM FRIEDRICH LUD- 
WIG (1797-1888), Emperor of Germany (1871- 
88) and King of Prussia (1861-88), born in Berlin. 
The second son of Frederick William Hi (q.v.) 
and his queen Louise of Mecklenburg-Strelitz 
(1776-1810), he entered the Prussian army in 
1807 and served in the Napoleonic Wars (q.v.). 
In 1829 he married Augusta of Saxe-Weimar 
(1811-90), by whom he had two children. Upon 
the accession of his childless brother Frederick 
William IV (q.v.) in 1840, William became heir 
presumptive to the Prussian throne. In 1858, 
after the king was declared insane, William be- 
came regent and three years later he succeeded 
to the throne. A firm believer in the divine right 
of kings, he declared at his coronation that he 
"ruled by favor of God, and of no one else". 

In 1862 he appointed the Prussian statesman 
Prince Otto von Bismarck (q.v.) his chief minis- 
ter. Subsequently they embarked upon a pro- 
gram of unifying the German states under Prus- 
sian leadership. Their policies involved Prussia 
in war with Denmark in 1864 and with Austria in 
1866. In 1867, after the defeat of Austria, William 
became head of the newly established North 
German Confederation (q.v.). During the 
Franco-German War (q.v.) he took personal 
command at the decisive Battle of Sedan (q.v.). 
He was proclaimed emperor of Germany in the 
palace at Versailles on Jan. 18, 1871, while his 
troops were laying siege to the city of Paris. 

During his reign William firmly supported the 
militarism espoused by Bismarck as well as the 
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William I is proclaimed emperor of Germany in the 
Hall of Mirrors at the palace of Versailles, France. 

UPI 


latter's antidemocratic and anti-Catholic poli- 
cies (see Kulturkampf). Two attempts to assassi- 
nate the emperor were made in 1878; on the 
second occasion he was seriously wounded. On 
his death ten years later, his son Frederick Wil- 
liam succeeded him as Frederick III (q.v.). See 
Germany: History: Rise of Nationalism. 
WILLIAM II, in full FRIEDRICH WILHELM VIK- 
TOR ALBERT (1859-1941), Emperor of Germany 
and King of Prussia (1888-1918), born in Berlin, 
and educated at the University of Bonn. He was 
the son of Prince Frederick William, later Fred- 
erick III (q.v.) Emperor of Germany, and Victoria 
Adelaide Mary Louise (1840-1901), eldest 
daughter of Victoria (q.v.), Queen of Great Brit- 
ain. In 1881, after a period of military service, he 
was married to the Augusta Victoria, Princess of 
Schleswig-Holstein (1858-1921). He became em- 
peror in 1888 upon the death of his father, who 
had reigned for only three months. 


transformation of Germany from an agricultural 
to a major industrial state, and by the accom- 
panying development of serious problems in 
capital-labor relations. William was only par- 
tially successful in his attempts to curb the 
growth of the socialist parties, which ultimately 
became the largest political group in the em- 
pire. 

Imperialist Policies. The emperor believed 
that he ruled by divine right; foreign affairs in- 
terested him, but his policies in this were con- 
tradictory and confused. He professed deep 
friendship for Great Britain, but forced that 
country into an alliance with France and Russia 
by his aggressive program of colonial, commer- 
cial, and naval expansion. Similarly, his policy of 
friendship with Russia and support of Russian 
ambitions in the Far East was negated by his en- 
couragement of Austro-Hungarian machina- 
tions in the Balkans. He believed firmly in the 
efficacy of the Triple Alliance (q.v.) as a deter- 
rent to war, and there is little doubt he was 
devoid of militaristic ambitions. Nevertheless, 


William ll's first major action as emperor was 
his dismissal in 1890 of the aged chancellor 
Prince Otto von Bismarck (q.v.), who had been 
largely responsible for the growth of the Ger- 
man Empire under the Emperor's grandfather 
William I (q.v.). Thereafter he participated sig- 
nificantly, often decisively, in the formulation of 
foreign and domestic policies. His administra- 
tion of internal affairs was marked by the rapid 


imperial policy under his impulsive guidance 
severely aggravated the international frictions 
that culminated in World War I (q.v.). 

During the war William's position became in- 
creasingly that of a figurehead. Realizing his 
own incapacity as a military leader, he more and 
more left the responsibility for military de- 
cisions to the German generals Paul von 
Hindenburg and Erich Friedrich Wilhelm Luden- 
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dorf (qq.v.). He ignored the 1917 peace resolu- 
tions submitted by the Reichstag and urged 
continuation of the war. Failure of the German 
offensive of 1918 brought mounting unrest to 
the German armies and people, and on Nov, 10 
William left his country and went to Holland. 
During the peace negotiations at Versailles, var- 
ious representatives of the victorious Allies 
urged vainly that William be extradited and 
tried as a war criminal; see Versailles, Treaty of. 
He spent his remaining years in complete seclu- 
sion at Doom Castle in the Netherlands. After 
the death of the former empress in 1921, Wil- 
liam married Hermine, Princess of Schonaich- 
Carolath (1887-1947). He lived to see the resur- 
gence of German armed power, and on his 
death was buried with military honors by order 
of the German dictator Adolf Hitler (q.v.). 
WILLIAM I, full Dutch name WILLEM FRED- 
ERIK (1772-1843), King of the Netherlands and 
Grand Duke of Luxembourg (1815-40), born in 
The Hague. He was the son of William V, Prince 
of Orange (1748-1806), the last hereditary 
stadtholder of the United Netherlands. In the 
War of the First Coalition during the Napole- 
onic Wars (q.v.) William commanded the Dutch 
army from 1793 until 1795, when his country was 
overrun by the French. He lived in exile, return- 
ing to the Netherlands in 1813. In 1815, by de- 
cision of the Congress of Vienna, the Nether- 
lands and Belgium were united into a single 
kingdom and William was proclaimed its first 
king; see Vienna, Congress of. In the same year 
he ceded his hereditary properties in Germany 
(see Nassau) to Prussia, receiving in exchange 
the Grand Duchy of Luxembourg; see Luxem- 
bourg: History . William soon estranged his Bel- 
gian subjects by his discriminatory policies and 
he was unable to prevent the secession of Bel- 
gium in 1830; see Belgium: History. He abdicated 
in favor of his son, William II (q.v.), in 1840, after 
repeated demands by his Dutch subjects for a 
liberalized constitution. Despite his reactionary 
policies, William greatly encouraged the agri- 
cultural and industrial development of the 
Netherlands. 

WILLIAM II, full Dutch name WILLEM FRED- 
ERIK GEORGE LODEWIJK (1792-1849), King of 
the Netherlands and Grand Duke of Lux- 
embourg (1840-49), the son of William I (q.v.). 
King of the Netherlands and Grand Duke of 
Luxembourg, born in The Hague, and educated 
at the University of Oxford. When the French 
overran the Netherlands in 1795, William and 
his family were exiled for eighteen years. He en- 
tered the British army in 1811 during the Napo- 
leonic Wars (q.v.) and served as aide-de-camp 


WILLIAM I (Prince of Orange) 

to General Arthur Wellesley, later 1st Duke of 
Wellington (q.v.). In 1815 William commanded 
the Dutch and Belgian forces at the Battle of 
Waterloo; see Waterloo, Battle of. In the same 
year his father became king of the Netherlands 
and Belgium. 

In 1830, when the Belgians rebelled against 
Dutch rule, William advocated greater auton- 
omy for them, but the king rejected his pro- 
posed concessions. In 1831 Dutch forces under 
the younger William's command subdued the 
Belgians. The next year France intervened on 
behalf of the Belgians, forcing William to with- 
draw, and in 1839 Belgium was granted inde- 
pendence. William succeeded to the throne 
upon the abdication of his father in 1840. The 
chief event of William ll's reign was his granting 
of a liberalized constitution in 1848 that greatly 
abridged royal power; see Netherlands, The: His- 
tory: The 19th Century. He was succeeded by 
his son William ill (q.v.). 

WILLIAM III, full Dutch name WILLEM ALEX- 
ANDER PAUL FREDERIK LODEWIJK (1817-90), 
King of the Netherlands and Grand Duke of 
Luxembourg (1849-90), the son of King William 
II (q.v.), born in Brussels, Belgium. He suc- 
ceeded to the throne upon the death of his fa- 
ther. In 1866 William agreed to sell the Grand 
Duchy of Luxembourg to France, thus nearly 
provoking a war between France and Prussia. 
An international conference held in London the 
following year prevented war by declaring the 
grand duchy a neutral and independent state; 
see Luxembourg: History. William's long reign 
was marked by uninterrupted peace and pros- 
perity. He was succeeded by his daughter Wil- 
helmina (q.v.). 

WILLIAM I , known as WILLIAM THE SILENT 
(1533-84), Prince of Orange and Dutch patriot, 
born in Dillenburg, in the Duchy of Nassau 
(now in West Germany), the son of William, 
Count of Nassau (d. 1559). He was raised as a 
Lutheran until the age of eleven, when he inher- 
ited considerable territory, including the French 
principality of Orange. Charles V (q.v.). Holy 
Roman Emperor, then insisted that he be edu- 
cated at the imperial court as a Roman Catholic. 

In 1555 Philip II (q.v.), son and successor of 
Charles, as king of Spain, made William 
stadtholder of the Dutch provinces of Holland, 
Zeeland, and Utrecht. The same year William 
succeeded his father as count of Nassau. 

Under Philip, Spanish imperial rule in the 
Netherlands was harsh and intolerant, especially 
toward Protestants, who were persecuted by the 
Inquisition (q.v.). William and other members of 
the Dutch nobility organized a strong move- 
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ment against Spanish oppression, with the result inces united against Spain under the terms of 

that in 1564 Philip was forced to recall the hated the so-called Pacification of Ghent, signed on 

Netherlands prime minister. Cardinal Antoine Nov. 8, 1576. Powerful imperial forces soon 

Perrenot de Granvelle (1517-86). Three years reconquered the five southern provinces that 

later, however, Philip, alarmed by a widespread constitute present-day Belgium, but in 1579 the 

Dutch rebellion, sent Fernando Alvarez de To- northern provinces, with William as leader, 

ledo, Duke of Alva (q.v.), and an army to the formed the Union of Utrecht; see Netherlands, 

Netherlands with instructions to stamp out all The: History: The Struggle for Independence. A 

civil and religious dissent. William was forced to few years later, William was killed by an assas- 

flee to Germany. Alva ordered William to ap- sin. He was succeeded as stadtholder by his son 

pear before the inquisitorial council and, when Maurice of Nassau (1567-1625). 

William ignored the order, seized his Dutch William was one of the great patriots of 

properties. William assembled an invasion army Dutch history. He gave his fortune and his life 

and in 1568 he entered the Netherlands, where to the cause of Dutch independence and reli- 

he was soon defeated because the Dutch failed gious freedom. Although he was unable to unite 

to support him. The rebellion gradually grew all of the Netherlands provinces, the Union of 

stronger, however, and in 1572 the northern Utrecht became the nucleus of the present 

Dutch provinces of Holland and Zeeland re- Dutch nation. 

volted successfully against the Spanish and WILLiAM AND MARY, COLLEGE OF, coed- 

elected William, who had become a Calvinist, as ucational State-controlled institution of higher 

their stadtholder. After severaf more years of learning, located in Williamsburg, Va., with ju- 

bitter fighting, sixteen of the seventeen prov- nior-college affiliates at Newport News, Va., and 
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Petersburg, Va. Established by a charter granted 
in 1693 by King William III and Queen Mary II 
(qq.v.) of England to the Reverend James Blair 
(1655-1743), the College of William and Mary is 
the second-oldest college in the United States, 
preceded only by Harvard College. Blair became 
the first president of William and Mary and held 
that post for fifty years. The college was closed 
for a short time in 1781, during the American 
Revolution. It was again closed from 1861 to 
1865 during the Civil War, when the entire fac- 
ulty and about 90 percent of the student body 
enlisted in the army of the Confederacy; and 
once again from 1881 to 1888, when lack of 
funds forced suspension of instruction. The col- 
lege was placed under State control in 1906 and 
became a coeducational institution in 1918. Phi 
Beta Kappa (q.v.) was founded at William and 
Mary in 1776, and the college was the first to 
offer elective courses and to use the honor sys- 
tem. 

The College of William and Mary is a liberal 
arts and sciences college with preprofessional 
programs in the fields of medicine, dentistry, 
engineering, medical technology, public health 
service, veterinary medicine, and forestry, and 
professional programs in law, business adminis- 
tration, teaching, and marine biology, the latter 
comprising a doctoral program. The Marshall- 
Wythe School of Law, originally established in 
1779, is the oldest law school in the U.S. William 
and Mary confers the degrees of bachelor and 
master and maintains a summer session and 
evening college. In addition, it offers extension 
courses throughout the eastern part of Virginia. 
Famous Alumni. From the college were grad- 
uated Presidents of the United States Thomas 
jefferson, James Monroe, and John Tyler and the 
first Chief Justice of the United States, John 
Marshall (qq.v.). President George Washington 
(q.v.) was college chancellor from 1788 to his 
death. The original college building, called the 
Sir Christopher Wren House in honor of its re- 
puted architect (see Wren, Sir Christopher), still 
stands. It is the oldest academic building in the 
U.S. This and other early structures of the col- 
lege have been restored to approximately their 
original appearance through the generosity of 
the American philanthropist John Davison 
Rockefeller, Jr. (see under Rockefeller). 

The college library contains more than 
349,000 bound volumes; in addition, it has an 
extensive collection of manuscripts, rare books, 
family papers, and portraiture representing Vir- 
ginia history through three centuries. In 1968 
enrollment at the College of William and Mary 
totaled 7246 students, the faculty numbered 478, 


and the endowment of the college was about 
$3,960,000. 

WILLIAM OF ORANGE. See William I, Prince 
of Orange; William III, King of England. 
WILLIAM OF WYKEHAM. See Wykeham, Wil- 
liam OF. 

WILLIAM OF NEWBURGH (1136?-98?), Eng- 
lish monk and chronicler. He was brought up, 
lived, and died at the Augustinian priory of 
Newburgh (in present-day North Riding, York- 
shire). He is the author of Historia Rerum Angii- 
carum ("History of English Affairs"), written 
from about 1196 to about 1198. It covers the pe- 
riod from 1066 to 1198, especially the reigns of 
the English kings Stephen and Henry If (qq.v.). 
As a historical work, it is valuable chiefly be- 
cause of William's keen insight into the men 
and events of his day. 

WILLIAM THE LION (1143-1214), King of 
Scotland (1165-1214). He was a grandson of 
King David I (q.v.), and the brother of Malcolm 
IV (1141-65), whom he succeeded. After a quar- 
rel with Henry II (q.v.). King of England, William 
concluded an alliance between Scotland and 
France in 1168. in 1173, with Louis Vii (q.v.), 
King of France, he aided Henry's sons in their 
unsuccessful rebellion against their father. Wil- 
liam invaded Northumberland, and the next 
year, while raiding the countryside near Aln- 
wick, he was captured by the English, who took 
him to Normandy. He was able to obtain his 
freedom only by assenting to the Treaty of Fa- 
laise, which acknowledged Henry as overlord of 
Scotland. In T188 William secured a papal bull 
guaranteeing the independence of the Scottish 
church from that of England, and in 1189 Rich- 
ard I (q.v.), King of England, annulled the Treaty 
of Falaise, surrendering all claims to suzerainty 
over Scotland in return for a large payment. Wil- 
liam was succeeded by his son Alexander II (see 
under Alexander). 

WILLIAMS, name of two American brothers, 
prominent as scientists. 

Robert R. Williams (1886-1 965), chemist, born 
in Nellore, India, and educated at the University 
of Chicago. From 1908 to 1915 he served as a 
chemist at the Bureau of Science in the Philip- 
pines, and from 1915 to 1918 he worked at the 
Bureau of Chemistry, Washington, D.C. Subse- 
quently Williams was a chemist with the West- 
ern Electric Company and the Bell Telephone 
Laboratories and director of grants for the Re- 
search Corporation in New York City. In 1933 he 
succeeded in isolating vitamin B-,, called thia- 
mine, from a solution of rice polishings, and in 
1936 he synthesized the vitamin. He was a coau- 
thor of Vitamin B 1 and its Use in Medicine 
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(1938) and the author of Toward Conquest of 
Beriberi ( 1961 ). 

Roger John Williams (1893- }, biochemist, 

born in Ootacamunb, India, and educated at 
the universities of Redlands and Chicago. He 
taught chemistry at the University of Oregon 
from 1920 to 1932, and at Oregon State College 
from 1932 to 1939, when he became professor of 
chemistry’ at the University of Texas. From 1941 
to 1963 he served as director of the Clayton 
foundation Biochemical Institute at the Univer- 
sity of Texas. Williams is best known for his dis- 
covery of pantothenic acid, a member of the vi- 
tamin-8 complex that is associated with 
neurological disorders. He also conducted im- 
portant researches in the biochemistry of alco- 
holism (q.v.). In 1957 he was elected president 
of the American Chemical Society. Among his 
writings are Nutrition and Alcoholism (1951) 
and Biochemical Individuality (1956). 

WILLIAMS, Sir George (1821-1905), British 
merchant and founder of the Young Men's 
Christian Association (q.v.), born in Dulverton, 
Somersetshire, England. In 1841 he was em- 
ployed by a London drygoods firm, in which he 

Roger Williams lands on the shore of Narragansett Bay 

IP 1636. American Museum of Photography 


later became a partner. He began to hold prayer 
meetings with a group of fellow employees, and 
in 1844 he founded the Young Men's Christian 
Association, a society intended to improve "the 
spiritual condition of Young men engaged in 
the drapery and other trades". Under Williams' 
leadership the movement spread rapidly 
throughout England, and was extended to other 
countries, including Canada and the United 
States. He was treasurer of the British Y.M.C.A 
from 1863 to 1895, when he became its presi- 
dent. 

WILLIAMS, Ralph Vaughan. See Vaughan 
Williams, Ralph. 

WILLIAMS, Roger (1603?-83?), English Puritan 
clergyman and founder of the American colony 
of Rhode Island, born in London, and educated 
at the University of Cambridge. During his resi- 
dence at Cambridge, the university was a center 
of religious controversy. He became an advo- 
cate of the Calvinist theology, and he was a 
member of the party that opposed the ecclesias- 
tical organization of the established Church; see 
Calvinism; Church of England. Upon taking cler- 
ical orders he served as chaplain to a Puritan 
(see Puritans) household in Essex, and his asso- 
ciation there with the Puritan leaders Oliver 
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Cromwell ( see under Cromwell), John Winthrop 
(see under Winthrop), and Thomas Hooker 
(q.v.) led to his complete separation from the 
Anglican Church. 

Shortly after the founding of the Massachu- 
setts Bay Colony in the New World by Winthrop 
and others, Williams emigrated to New England, 
arriving in Boston in February, 1631. He rejected 
an invitation to serve as temporary pastor of the 
Boston congregation because that church had 
not officially severed ties with the Church of 
England. He then obtained an appointment as 
teacher of the church in Salem, Mass., but fol- 
lowing a disagreement with the Boston authori- 
ties concerning the regulation of religious mat- 
ters, he went to Plymouth Colony as assistant 
pastor. In 1633 he was permitted to return to 
Salem as an assistant teacher, and in 1634 he was 
appointed teacher. Williams again found him- 
self in conflict with the colonial government 
when he challenged the validity of the Massa- 
chusetts Bay charter, which gave the authorities 
power to appropriate Indian lands without 
compensation and to establish a uniform faith 
and worship among the colonists. He asserted 
that only direct purchase from the Indians con- 
stituted a valid title to land, and he denied the 
right of the government to punish what were 
considered religious infractions. In October, 
1635, the Massachusetts general court issued an 
order banishing Williams from the colony, and 
in January, 1636, he escaped deportation by the 
authorities and began a journey to Narragansett 
Bay. 

Religious Toleration. Williams became friend- 
ly with the Narragansett Indians (q.v.), making 
a study of their language. In 1636 he pur- 
chased lands from the tribe. Together with a 
few companions he established the settlement 
of Providence and the colony of Rhode Island, 
naming the settlement in gratitude "for God's 
merciful providence unto me in my distress". 
The government of the colony was based upon 
complete religious toleration and upon separa- 
tion of church and state. Each household exer- 
cised a voice in the conduct of government and 
received an equal share in the distribution of 
land. Accepting the practice of adult baptism 
(q.v.) by immersion, Williams was baptized by a 
layman in 1639; he subsequently baptized a 
small group and thus founded the first Baptist 
(q.v.) church in America. Later in the same year 
he withdrew from the church he had founded, 
and declared himself to be a "seeker", that is, 
one who accepts the fundamental beliefs of 
Christianity but does not profess a particular 
creed. 


The Providence Plantations. Williams went to 
England in 1643, and obtained a colonial charter 
incorporating the settlements of Providence , 
Newport, Plymouth, and Warwick as "The Pro- 
vidence Plantations in Narragansett Bay". Dur- 
ing his sojourn abroad he wrote A Key into the 
Language of America (1643) and The Bloudy 
Tenent of Persecution (1644), the latter treatise 
being a notable work on the nature and jurisdic- 
tion of civil government. He also wrote the tract 
Christenings Make Not Christians (1645). 

Upon returning to Rhode Island Williams 
found that leadership of the colony had been 
assumed by the opponents of his democratic 
system, and in 1651 he returned to England in 
order to confirm the rights granted by the char- 
ter. During this visit he became a friend of the 
English poet John Milton (q.v.). Williams re- 
turned to Rhode Island in 1654, and was elected 
president of the colony, serving until 1657. Be- 
cause of his policy of complete religious tolera- 
tion, the colony was a haven for refugees from 
bigotry. Notable among these were Quakers 
(see Friends, Society of) forced by persecution to 
leave the Boston area. Williams became in- 
volved, however, in a controversy with the 
Quakers, the substance of which is contained in 
his work George Fox Digg'd Out of His Bur- 
rowes (1676). When the Narragansett tribe 
joined the Indian revolt of 1675, known as King 
Philip's War ( see Philip), Williams served as a 
captain of forces defending Providence. There- 
after, he participated in the political life of the 
colony until the time of his death. He is chiefly 
remembered as one of the notable champions 
of democracy and religious freedom in the 
American colonies. 

WILLIAMS, Ted, in full THEODORE SAMUEL 
WILLIAMS (1918- ), American baseball player 

and manager, born in San Diego, Calif. He 
began his career in professional baseball in 1935 
with the minor-league Padres team of San 
Diego, Calif. In 1937 he joined the Boston 
(Mass.) Red Sox of the American League and 
four years later batted .406 becoming the most 
recent player since 1911 to have a season's aver- 
age of at least .400. With the exception of two 
periods of service as a pilot in the United States 
Marine Corps, during World War II and the Ko- 
rean War, Williams remained with the Red Sox 
as an outfielder until his retirement in 1960. 
During his major-league career Williams earned 
a lifetime batting average of .344, batted in 1839 
runs, hit 521 home runs, and was batting cham- 
pion of the American League six times. In 1966 
he was elected to the Baseball Hall of Fame; see 
Baseball Hall of Fame and Museum, National. 
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Ted iMlhams in 1939 wide world 


Williams returned to baseball in 1968 as manag- 
er of the Washington (DC) Senators (now 
Texas Rangers), and in his debut was chosen 
league manager of the year In 1969 the Baseball 
Writers' Association of America named Williams 
one of the three greatest living outfielders. He 
retired as manager in 1972. 

WILLIAMS, Tennessee (1911- ), American 
playwright, regarded as one of the foremost dra- 
matists of the 20th century 
He was born Thomas Lanier Williams in Co- 
lumbus, Miss, on March 26, 1911, and spent 
most of his youth in Saint Louis, Mo. After inter- 
mittent attendance at the University of Missouri 
and Washington University (St. Louis), he re- 
ceived a B a degree from the University of Iowa 
in 1938 He worked at a wide variety of odd jobs 
until 1945, when he first appeared on the Broad- 
way scene as the author of The Glass Menagerie. 
This evocative "memory play" won the New 
York Drama Critics' Circle award as the best play 
of the season It was filmed (1950) and has been 
performed throughout the world. The emotion- 
charged A Streetcar Named Desire (1947) has 
been called the best play ever written by an 
American. It was successfully filmed (1952), and 
it won Williams his first Pulitzer Prize in drama. 
He was awarded another Pulitzer for Cat on a 
Hot Tin Roof (stage, 1954; film, 1958) All three 
of these plays contain the poetic dialogue, the 
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symbolism, and the highly original characters 
for which Williams is noted, and are set in the 
American South, a setting which the author 
used to create a remarkable blend of decadence, 
nostalgia, and sensuality Other successful plays 
by Williams are Summer and Smoke (1948), re- 
written as Eccentricities of a Nightingale (pro- 
duced 1964); The Rose Tattoo (1950), the long 
one-act Suddenly Last Summer (1958), Sweet 
Bird of Youth (1959), and Night of the Iguana 
(1961) Although Williams continued to write 
for the theater in the 1960's and 1970's, he was 
unable to repeat the critical and financial suc- 
cess of most of his early works 

Two collections of his many one-act plays 
were published- 27 Wagons Full of Cotton 
(1946) and American Blues (1948). Williams' fic- 
tion includes two novels— The Roman Spring of 
Mrs . Stone (1950) and Moise and the World of 
Reason (1975)— and four volumes of short sto- 
ries— One Arm and Other Stories (1948), Hard 
Candy (1954), The Knightly Quest (1969), and 
Eight Mortal Ladies Possessed (1974) Nine of his 
plays were made into films, and he wrote one 
original screenplay, Baby Doll (1956) In his pro- 
vocative Memoirs (1975), the playwright de- 
scribes his own dramatic problems with drugs, 
alcohol, physical and mental disability, and his 
latterly avowed homosexuality 



Tennessee Williams 


Wide World 


WILLIAMSBURG 


WILLIAMS, William Carlos (1883-1963), 
American poet, novelist, and physician, born in 
Rutherford, N.J., and educated at the University 
of Pennsylvania and the University of Leipzig, 
Germany. After 1910 he practiced medicine in 
Rutherford. At the same time he carried on his 
literary work, and his reputation, first as a poet 
and later as a writer of prose, became world- 
wide. Williams' early verse, collected in Poems 
(1909) and The Tempers (1913), was written 
under the influence of the literary movement 
known as imagism (q.v.). His mature work, often 
radically experimental in technique and form, is 
characterized by reliance upon the language of 
common speech, emotional restraint, and a 
concentration on concrete, sensory experience. 
Examples of his later poetry are contained in 
Complete Collected Poems (1938), and Col- 
lected Later Poems (1950). In the late 1930's Wil- 
liams began the composition of an extended 
poem dealing with the American scene, Pater- 
son, Books l-V (1946-58), His prose works in- 
clude a widely read collection of essays on 
American history. In the American Grain (1925), 
and the novels White Mule (1937), In the Money 
(1940), and Build-up (1952). In 1950 Williams re- 
ceived the National Book Award for poetry, and 


in 1963 he was awarded the Pulitzer Prize for his 
collection of verse Pictures from Breughel 
(1962). His novel, A Voyage to Pagan y, was pub- 
lished posthumously in 1970. 

WILLIAMSBURG, independent city of Vir- 
ginia, in James City and York counties, and 
county seat of James City Co., on the peninsula 
between the York and James rivers, about 45 
miles s.E. of Richmond. Because of its historic as- 
sociations and the authenticity and charm of its 
many colonial buildings, the city is a major tour- 
ist center. Williamsburg and neighboring James 
City County lie in an agricultural and lumbering 
area and contain industrial establishments man- 
ufacturing synthetic fibers, beer, and pottery. 
The College of William and Mary (q.v.) is lo- 
cated in the city and Eastern State Hospital, es- 
tablished in 1770 and one of the oldest State- 
supported mental institutions in the United 
States, is nearby in James City Co. 

Colonial Restoration. Beginning in 1927, a 
section of the city was restored along colonial 
lines, and financed by the American philanthro- 
pist John Davison Rockefeller, Jr. (see under 
Rockefeller). The historic area of Williamsburg 
covers 170 acres within the heart of the modern 
city of Williamsburg. Within this area are 


Part of the fascination of 
colonial Williamsburg 
lies in the routines of 
Early American occupa- 
tions and trades. At the 
Raleigh Tavern Bake 
Shop a master baker and 
his apprentice bake fresh 
bread and sweetmeats 
daily. Authentic 18th- 
century utensils are used 
to grind the flour and 
slide it into the wood-fire 
brick oven. 

Colonial Williamsburg 
Photograph 
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eighty- five 18th-century buildings that have 
been restored to their original appearances. To 
recreate the colonial city, another fifty major 
buildings and several hundred smaller structures 
have been rebuilt on original sites after exten- 
sive archeological, architectural, and historical 
research. Set in acres of public gardens and 
greens and on the Duke of Gloucester Street 
and adjacent streets are eleven principal exhibi- 
tion areas: The Capitol, first completed in 1705, 
where the American Revolutionary orator and 
patriot Patrick Henry (q.v.) delivered his famous 
"Caesar-Srutus" speech, and where the Virginia 
legislature still meets once every four years; the 
Governor's Palace, completed in 1720; the Pey- 
ton Randolph House (1715 with later additions); 
the James Geddy House (1750) and Silversmith 
Shop; Wetherburn's Tavern (1738 with later ad- 
ditions); the Raleigh Tavern, built prior to 1742; 
the Wren Building of the College of William and 
Mary (1695); the Public Gaol (1701); the Maga- 
zine (1715), where the arms and ammunitions of 
the colonists were stored; the George Wythe 
House (about 1754), home of the first professor 
of law in an American college and headquarters 
for General George Washington (q.v.) prior to 
the siege of Yorktown; and the Brush-Everard 
House (1717). These eleven areas encompass 
more than forty buildings with more than 200 
rooms furnished primarily with American and 
English antiques. Constumed hosts, hostesses, 
gaolers, guardsmen and other interpreters im- 
part the history of these buildings and interest- 
ing facts about their colonial inhabitants during 
frequent tours that originate at each major 
building. Other buildings of primary interest are 
Bruton Parish Church (1715), said to be the old- 
est Episcopal church in continuous use in the 
U.S.; the Courthouse of 1770, now maintained 
as an archeological museum; and the Brafferton 
Building (1723) and President's House (1732), 
both on the college campus. There are also sev- 
enteen small craft shops including those of the 
bootmaker, cabinetmaker, gunsmith, clock- 
maker, and wigmaker, where the 18th-century 
trades are demonstrated. 

History. Williamsburg was settled in 1632 as 
Middle Plantation. Because of the superiority of 
its location to Jamestown (q.v.), the first capital 
of the Virginia colony, Middle Plantation was 
made the capital in 1699 and later renamed 
Williamsburg in honor of William III (q.v.). King 
of Great Britain. It was incorporated as a city in 
1722. One of the leading social and cultural 
centers of all colonial America, Williamsburg 
served as the colonial and State capital of Vir- 
ginia from 1699 until 1779, when the seat of 


government was transferred to Richmond. Dur- 
ing the Civil War, the city was captured by 
Union forces under General George Brinton 
McClellan (q.v.) on May 5, 1862; see Civil War, 
The American. Pop. (1960) 6832; (1970) 9069. 
WILLIAMS COLLEGE, privately controlled 
college of liberal arts for men, located in Wii- 
liamstown, Mass. The college was incorporated 
as the Free School in 1785, in accordance with a 
bequest made in the will of the American 
French and Indian War officer Ephraim Williams 
(1714-55). The Free School was opened in 1791 
and chartered as a college under the present 
name two years later. The degrees of bachelor 
and master are conferred. The college library, 
containing about 290,000 bound volumes, in- 
cludes several noted collections, among them 
the Chapin Library of rare books. Undergradu- 
ate enrollment in 1968 totaled 1311 students; the 
faculty numbered 160. The endowment of the 
institution was about $43,567,000. 

WILLIAM SMITH COLLEGE. See Hobart and 
William Smith Colleges. 

WILLIAMSPORT, city in Pennsylvania, and 
county seat of Lycoming Co., on the w. branch 
of the Susquehanna R., 75 miles s.w. of Scranton. 
It is an industrial center producing widely diver- 
sified manufactures, including glass and stone 
products, food products, leather and rubber 
goods, lumber products, metal goods, mining 
and quarrying products, paper materials, and 
textiles. Lycoming College (1812), Dickinson Ju- 
nior College, and Williamsport Technical Insti- 
tute are in the city. Williamsport is the national 
headquarters of Little League baseball, which 
originated there in 1939; see Baseball: Boys Base- 
ball. Settled in 1756, Williamsport was incor- 
porated as a borough in 1806 and as a city in 
1866. Pop. (1960) 41,967; (1970) 37,918. 
WILLSBRORD, Saint or WILBRORD, Saint or 
WiLBROD, Saint (about 658-739), called the 
Apostle of the Frisians, born in the kingdom of 
Northumbria (q.v.). He was educated at the 
monastery of Ripon under Saint Wilfrid (q.v.) 
and became a Benedictine monk; see Benedic- 
tines. Willibrord went to Rathmeisigni, a monas- 
tery whose site is no longer known, in Ireland, 
in 678 and remained for twelve years under the 
tutelage of Saint Egbert of Iona (639?-729), who 
ordained him in 688. About 690 Egbert sent him 
to Friesland (now part of the Netherlands) as a 
missionary. Willibrord won the protection of 
the Frankish ruler Pepin of Herstal ( see under 
Pepin), who had recently conquered the country. 
In 692 Willibrord went to Rome and returned to 
his mission with the sanction of Pope Sergius I 
( see under Sergius); during a second visit to 
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Rome (about 695) he was made an archbishop. 
Establishing his see at Trajectum (now Utrecht), 
which became a center of Christian culture, he 
spent over forty years in missionary endeavors 
and completely converted Friesland to Christi- 
anity. His work in Utrecht was interrupted by 
the brief ascendancy of Rathbod, King of Fries- 
land (fl. 8th cent.), who from 716 to 719 held the 
country and attempted to restore pagan wor- 
ship. During that period Willibrord made one of 
the earliest attempts to convert the Danes. Wil- 
librord died at a monastery he had founded in 
Echternach (now in Luxembourg). He was can- 
onized shortly afterward. The English missionary 
and primate Saint Boniface (q.v.) continued his 
work. The English chroniclers Bede and Alcuin 
(qq.v.) wrote an account of Willibrord's life. 
WILLIMANTIC, city in Connecticut, and a 
county seat of Windham Co., near the Willi- 
mantic Reservoir, about 23 miles E. of Hartford. 
Known as the Thread City, Willimantic also 
manufactures yarn, machinary, electrical equip- 
ment, and hardware. It is the site of Eastern 
Connecticut State College, founded in 1889. 
Willimantic was incorporated in 1893. Pop. 
(1960) 13,881; (1970) 14,402. 

WILLINGBORO, township of New Jersey, in 
Burlington Co., on Rancocas Creek, in the Dela- 
ware R. valley, midway (18 mi.) between Tren- 
ton and Camden. In 1950 the area was rural, 
with a population of 852. In 1958 Levitt & Sons 
developed a planned community here, and in 
the following year the name was changed to 
Levittown; in 1963 the name Willingboro was 
restored. Pop. (1960) 11,861; (1970) 43,414. 
WILLINGDON, 1st Marquis of. Freeman 
Freeman-Thomas (1866-1941), British states- 
man and colonial administrator, born in Ratton, 
Sussex, England, and educated at Eton and Trin- 
ity College, Cambridge. He was a Liberal mem- 
ber of Parliament from 1900 until 1910, when he 
was made Baron Wiliingdon of Ratton. From 
1913 to 1924 he served in India, governing first 
Bombay (1913-19) and then Madras. He was 
made a viscount in 1924, headed the Indian del- 
egation at the Assembly of the League of Na- 
tions (q.v.) in Geneva in 1925, and from 1926 to 
1931 served as governor-general of Canada. 
Created 1st earl of Wiliingdon and sent to India 
as viceroy in 1931, he was a prime mover in the 
difficult negotiations that led to the Govern- 
ment of India Act of 1935 and in the setting up 
afterward of the new Indian administrative ma- 
chinery. He became a marquis in 1936. See also 
India; History: Increasing Internal Dissension. 
WILLIS, Nathaniel Parker (1806-67),, American 
journalist, born in Portland, Me., and educated 


at Yale College (now' Yale University). In 1827 a 
collection of his poetry was published, and in 
1829 he established the American Monthly Mag- 
azine in Boston, Mass. Subsequently he was em- 
ployed as a foreign correspondent by the Amer- 
ican journalist George Pope Morris (q.v.), editor 
of the New York Mirror . Between 1831 and 1836 
Willis traveled in Europe, and he supplied the 
Mirror with popular essays that described the 
life of European society and reported on distin- 
guished literary and political figures. He became 
the editor of a weekly magazine. The Corsair , 
that published contributions by the British nov- 
elist William Makepeace Thackeray (q.v.). In 
1840 Willis and Morris collaborated in the publi- 
cation of the New Mirror , and in 1845 the two 
journalists became mutual editors of the Home 
Journal. Willis' writings comprise fiction, drama, 
several volumes of poetry, and numerous col- 
lections of essays, including People I Have Met 
(1850), and Famous Persons and Places (1854). 
WILLISTON, city in North Dakota, and county 
seat of Williams Co., on the Missouri R., near 
the Montana State line, about 120 miles w. of 
Minot. A marketing and distribution center of 
spring wheat and livestock, the city also has 
some manufacturing. There is an oil refinery, as 
well as dairy-processing plants in the area. An 
agricultural experiment station is here. Williston 
was settled about 1880, and incorporated as a 
city in 1904. Pop. (1960) 11,866; (1970) 11,280. 
WILLKiE, Wendell Lewis (1892-1944), Ameri- 
can lawyer and politician, born in Elwood, Ind., 
and educated at Indiana University. He began 
the practice of law in Indiana in 1916. During 
World War I he served overseas in the United 
States Army and attained the rank of captain. He 
joined a law firm in Akron, Ohio, after the war. 
In 1933, following several years as an attorney in 
New York City, he became president of the 
Commonwealth and Southern Corporation, a 
utility holding company. In this capacity Willkie 
led the struggle of the private utility companies 
against the development of the Tennessee Val- 
ley Authority (q.v.), a Federal power project ini- 
tiated by President Franklin Delano Roosevelt 
(q.v.). In 1940 he was nominated by the Repub- 
lican Party (q.v.) to run for the Presidency 
against Roosevelt, who was then seeking a third 
term. Willkie's running mate, the Republican 
Vice-Presidential candidate, was Charles Linza 
McNary (1874-1944), United States Senator from 
Oregon and Senate minority leader after 1932. 
Despite a vigorous campaign and a popular vote 
of 22,321,018, Willkie was defeated. After the 
entry of the United States into World War II in 
December, 1941, Willkie declared his total sup- 
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Weeping willow, Salix babySonica U.s. Dept, of Agriculture 
port of the President, and for the remainder of 
his life was an influential spokesman for Roose- 
velt's war policies. In support of the national 
war effort he traveled abroad in 1942 as Roose- 
velt's semiofficial envoy, visiting China, the So- 
viet Union, and other Allied nations. He de- 
scribed his experiences and outlined his views 
on world peace in One World (1943), a work 
that received critical acclaim and wide circula- 
tion. 

WILLMAR, city in Minnesota, and county seat 
of Kandiyohi Co., about 53 miles s.w. of Saint 
Cloud. The city has varied manufacturing. Will- 
mar is a dairy and farm region, and poultry is 
processed. It is the site of Willmar State Junior 
College, established in 1961. Willmar was settled 
in 1856, and incorporated as a city in 1901. Pop. 
(1960) 10,417; (1970) 12,869. 

WILLOUGHBY, city of Ohio, in Lake Co., near 
Lake Erie, on the Chagrin R., about 19 miles n.e. 
of Cleveland. Manufactures include furniture, 
metal products, chemicals, and machinery. Wil- 
loughby was settled about 1800, and incorpo- 
rated as a city in 1853. Pop. (1970) 18,634. 
WILLOW, common name applied to a family 
of perennial trees and shrubs, Salicaceae and to 
its principal genus, Salix , and to any plant of the 
genus. The genus contains numerous species 
and natural hybrids, that are most abundant in 
the Northern Hemisphere in temperate climate. 
Those species occurring in the Arctic Regions 
are low shrubs; others are of considerable size 
and remarkably rapid growth. Willow stakes 
driven into moist soil strike root, and soon be- 
come luxuriant. The male and female flowers, 


which are borne on separate trees, are arranged 
in catkins. The fruit is a dehiscent, many-seeded 
pod, and the leaves are simple, alternate, and 
elongated. 

Willows are widely cultivated as ornamental 
trees. Because of their extensive root system, 
the trees are valuable as soil binders, and are 
planted on the banks of rivers and lakes to pre- 
vent erosion. The wood is light in weight, 
tough, and durable, and is used extensively for 
caskets, artificial limbs, and other special pur- 
poses. The slender, flexible twigs of various spe- 
cies known as osiers are used in weaving bas- 
kets. 

The black willow, 5. nigra , is native to eastern 
North America and is found along the banks of 
streams. It has dark-brown bark and sometimes 
grows to a height of 60 ft. The white willow, 5. 
alba , is a European species, which has become 
naturalized in the United States. It is a large 
tree, frequently 70 ft. tall, with yellowish-brown 
branches. The osier willow, 5. siminalis, is native 
to Europe and Asia; it attains a height of 20 ft., 
and bears golden-yellow catkins. The weeping 
willow, 5. babylonica, a popular ornamental tree 
which is native to China, has graceful, drooping 
branches. Another well-known species, native 


Ripe willow catkins carry seeds bearing fine tufts of 
hair. U.S. Forest Service 
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to North America, is the shrublike pussy willow, 
5. discolor , which bears furry catkins in the 
spring. The gray willow, 5. humilis, is an Ameri- 
can gray-branched shrub about 2 ft. in height. 
W1LLOW1CK, city of Ohio, in Lake Co., on 
Lake Erie, about 16 miles n.e. of central Cleve- 
land. The city, primarily residential, was incor- 
porated in 1924. Pop. (1970) 21,237. 

WILLS, Helen Newington (1906- ), Ameri- 

can tennis champion, born in Centerville (now 
part of Fremont), Calif., and educated at the 
University of California. She is generally consid- 
ered the greatest woman player in the history of 
tennis. She was United States women's singles 
champion from 1923 to 1925, and again from 
1925 to 1929, winning her final U.S. title in 1931. 
She was also a member of the championship 
women's doubles team in 1922 and in 1924-25. 
Helen Wills was Wimbledon women's singles 
champion from 1927 to 1930, in 1932-33, 1935, 
and 1938. She also won four French titles before 
retiring from active competition in 1938. In 1959 
she was elected to the United States Lawn Ten- 
nis Hall of Fame. (After 1929 she played as Helen 
Wills Moody, using her first husband's name; 
her second husband's name was Roark.) 
WILLSTATTER, Richard (1872-1942), German 
organic chemist, born in Karlsruhe, and edu- 
cated at the University of Munich. In 1905 he 
became professor at the Technische Hoch- 
schule in Zurich, Switzerland. He was director 
of the Kaiser Wilhelm Institure in Berlin from 
1912 to 1916, when he was appointed professor 
at the University of Munich. The university 
adopted anti-Semitic policies during his tenure, 
and in protest he resigned his position in 1925. 
He subsequently returned to Zurich, where he 
worked privately until his death. 

Willstatter is considered the outstanding re- 
searcher of his time in the field of organic 
chemistry. He specialized in the investigation of 
complex organic compounds, notably chloro- 
phyll (q.v.) and other plant pigments. He also 
conducted research on enzymes (q.v.) and on 
the fermentation process. His other achieve- 
ments include the synthesis of the alkaloid co- 
caine. He was awarded the 1915 Nobel Prize in 
chemistry for his work on plant pigments. 
WILMETTE, village of Illinois, in Cook Co., 14 
miles n. of Chicago, of which it is a residential 
suburb. The village is the American headquar- 
ters of the Bahai faith and the site of the Bahai 
Temple (1921); see Bahai. Wilmette was incor- 
porated in 1872. Pop. (1970) 32,134. 
WILMINGTON, city and port of entry in Dela- 
ware, and county seat of New Castle Co., at the 
confluence of the Delaware and Christina rivers, 


26 miles s.w. of Philadelphia. The largest city in 
population in the State, it is also the leading 
commercial and manufacturing center and an 
episcopal see of the Protestant Episcopal and 
Roman Catholic churches. Wilmington is con- 
nected with New Jersey by the Delaware Me- 
morial Bridge (1951). The port has about 5 mi. of 
waterfront and a municipal marine terminal. 

In and near Wilmington are the executive of- 
fices, research laboratories, and various plants 
of the E.l. du Pont de Nemours & Co., Inc. 
(founded in 1802), largest chemical and explo- 
sives manufacturing company in the world. The 
city has large railroad shops and shipyards; 
other important industries are oil refining, auto- 
mobile assembling, and the manufacture of iron 
and steel, leather, hard fiber, braided rubber 
and plastic hose, and cotton textiles. 

Wilmington has more than 785 acres of parks. 
Points of interest include Holy Trinity (Old 
Swedes) Church, built in 1698 and still in use; 
the First Presbyterian Meeting House (1740), 
now occupied by the Historical Society of Dela- 
ware; the Old Town Hall (1798); the Wilmington 
Art Center, containing an excellent collection of 
paintings by American and European artists; the 
Cathedral church of Saint John (Protestant Epis- 
copal), built in 1857, in which hangs a painting 
by the Italian painter Titian (q.v.); the statue be- 
fore the du Pont building commemorating Cae- 
sar Rodney (q.v.), who rode to Philadelphia in 
July, 1776, to sign the Declaration of indepen- 
dence; and the site, now a State park, of Fort 
Christina (1638). 

History. Wilmington was settled in 1638 by a 
group of Swedish and Dutch colonists, led by 
the Dutch colonial governor Peter Minuit (q.v.), 
who called their settlement Christlnaham in 
honor of Christina, Queen of Sweden (1626-89). 
In 1655 Dutch forces led by Peter Stuyvesant 
(q.v.), governor of New Netherland (now New 
York), captured Fort Christina and took control 
of the settlement. It passed to English control in 
1664. In 1739 the settlement, then known as Wil- 
lingtown, received its present name and be- 
came a borough under a charter granted by the 
founder of Pennsylvania, William Penn (q.v.). In 
1777, during the American Revolution (q.v.), the 
British captured Wilmington and held it for a 
brief period. Wilmington was chartered as a city 
in 1832. The first iron steamship built in the 
United States was constructed in the city in 
1836. Before the American Civil War Wilming- 
ton was an important station on the so-called 
underground railroad (q.v.), by which escaping 
Negro slaves were helped to freedom. Pop. 
(1960) 95,827; (1970) 80,386. 
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WILMINGTON, city and port of entry in 
North Carolina, and county seat of New Hano- 
ver Co,, on the Cape Fear R., 30 mi, above its 
mouth, and 115 miles si. of Raleigh. The princi- 
pal distributing point for North Carolina and 
parts of South Carolina and Georgia, it has 
excellent harbor facilities, and ranks among the 
leading ports of the Atlantic coast in the vol- 
ume of fertilizer and petroleum products han- 
dled. Industrial establishments include ship- 
yards, oil refineries, lumber mills, and plants 
producing fertilizers, chemicals, and textiles. 
Wilmington is also a leading resort center with 
several lakes and ocean-bathing beaches in the 
vicinity. Among the points of interest are the 
American Revolution headquarters of the British 
commander in chief Charles Cornwallis (q.v.); 
Greenfield Lake and gardens, notable for aza- 
leas and roses; Saint james Episcopal Church, 
dating from 1740; Wilmington National Ceme- 
tery, established in 1867; the New Hanover 
County Historical Museum; and Wilmington 
College, a junior college founded in 1947. 

A settlement known as New Liverpool was es- 
tablished on the site of the present-day city in 
1730. It was renamed Wilmington, and was in- 
corporated as a town in 1739. Wilmington was 
the center of violent resistance to the Stamp Act 
(q.v.), an act passed by the British Parliament in 
1765 to raise revenue in the American colonies. 
The town was captured by the British in 1780 
and served in 1781 as the headquarters of Corn- 
wallis. During the Civil War Wilmington was the 
chief port of the Confederacy and was kept 
open by the South until the fall (1865) of Fort 
Fisher, a defense bastion near the mouth of the 
Cape Fear R.; see Civil War, The American. The 
city was incorporated in 1866. Pop. (1960) 
44,013; (1970) 46,169. 

WILMOT PROVISO, amendment attached to 
an appropriations bill adopted in 1846 by the 
United States House of Representatives, pro- 
posed by David Wilmot (1814-68), a Democratic 
Representative from Pennsylvania. ‘At the con- 
clusion of the Mexican War (q.v.), President 
James Knox Polk (q.v.) requested from Congress 
the sum of $2,000,000, in order to indemnify the 
Mexican government for territory annexed by 
the United States. The Wilmot Proviso moved to 
exclude slavery (q.v.) from the acquired territory 
and was approved by the House on Aug. 8, 1846. 
The United States Senate adjourned without 
considering the measure and, following a sec- 
ond approval by the House on Feb. 1, 1847, the 
bill was rewritten by the Senate to exclude the 
amendment. Because it brought into sharp 
focus the differences then existing on the 


slavery question, the proviso was the subject of 
widespread controversy that resulted in in- 
creased hostility between the Northern and 
Southern States. The principle of the amend- 
ment became the basic policy of both the Free- 
Soil party and the Republican Party (qq.v.). 
WILNA, Elijah or W1LNA, Elias, known also as 
ELIJAH BEN SOLOMON or ELIJAH BEN SOLO- 
MON ZALMAN (1720-97), Lithuanian scholar of 
the Cabala and Talmud (qq.v.), born in Vilna 
(now in the Lithuanian S.S.R.). Reputedly a pre- 
cocious child, he was largely self-educated. 
Called the Gaon (Heb., "majesty", an honorific) 
of Vilna, Elijah was one of the first authoritative 
critics of rabbinical texts, although he refused to 
act as a rabbi (q.v.) in his own community. At 
the time, overattention to detail in rabbinical 
studies had led to the opposing development of 
Hasidism (q.v.) by the Baal Shem-Tob (q.v.) and 
the beginnings of the so-called Jewish enlight- 
enment (later called the Haskalah) in western 
Europe; see Jews: Jews in Modern Life. Elijah 
prepared commentaries on the Talmud and on 
Hebrew classics and encouraged the study of 
the sciences as an essential adjunct to the study 
of Judaism (q.v.). He wrote a Hebrew grammar 
and treatises on mathematics and astronomy. 
But he rejected contemporary tendencies to- 
ward cultural assimilation, and he denounced 
what he considered the pantheism (q.v.) of the 
Hasidim as well. 

See Bible, Interpretations of the. 

WILNO. See Vilnyus. 

WILSON, city in North Carolina, and county 
seat of Wilson County, about 48 miles E. of Ra- 
leigh. It has tobacco markets and manufactures 
cotton, cotton-seed oil, foundry products, wag- 
ons, cigars, and harnesses. Atlantic Christian 
College (coeducational, founded in 1902) is 
here. It was incorporated in 1849. Pop. (1960) 
28,753; (1970) 29,347. 

WILSON, Alexander (1766-1813), American 
ornithologist and poet, born in Paisley, Scot- 
land. In his boyhood he was apprenticed to a 
weaver. Possessing marked literary talent, he 
earned a meager livelihood as an itinerant poet 
and peddler of muslins. His narrative poem 
"Watty and Meg" was published anonymously 
in 1792, attaining great popularity, but was as- 
cribed to the Scottish poet Robert Burns (q.v.). 
Subsequently, during a labor dispute in Paisley, 
Wilson wrote satiric verses lampooning the 
manufacturers. He was convicted of libel and 
imprisoned. Following his release in 1794, he 
emigrated to the United States. 

Whiie working as a village schoolmaster in 
Pennsylvania, Wilson became interested in or- 
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nithological research and began to collect mate- 
rial for a comprehensive work, illustrated with 
his own drawings, on the birds of America. 
From 1808 through 1813 he published seven vol- 
umes of his American Ornithology; an addi- 
tional two volumes were edited and published 
posthumously. The first ornithologist to study 
American birds in their native habitats, Wilson 
is noted for the accuracy of his descriptions and 
for his superior illustrations. His work w'as sup- 
plemented in American Ornithology ; or History 
of Birds Inhabiting the United States Not Given 
by Wilson (1825-33) by the French naturalist 
Charles Lucien Jules Laurent Bonaparte 
(1803-57). See also National Audubon Society. 
WILSON, Allen Benjamin. See Sewing Ma- 
chine: History. 

WILSON, Charles Thomson Rees 

(1869-1959), British physicist, born in Giencorse, 
Scotland, and educated at Owens College (now 
Victoria University of Manchester) and the Uni- 
versity of Cambridge. He remained at Cam- 
bridge after 1892 as lecturer, fellow, and demon- 
strator, and from 1925 to 1934 as professor of 
natural philosophy. 

For his invention in 1912 of the cloud cham- 
ber (q.v.), a device used for photographic obser- 
vation of the path of nuclear particles, Wilson 
shared the 1927 Nobel Prize in physics with the 
American physicist Arthur Holly Compton ( see 
under Compton). 

WILSON, Edmund (1895-1972), American au- 
thor and critic, regarded by many as the fore- 
most man of letters and molder of literary taste 
of his time in the United States. His writing cov- 
ered an enormous range, including the novel, 
short story, drama, verse, history, biography, ar- 
cheology, religion, and travel; but he was pre- 
eminently a social and literary critic. 

Wilson was born on May 8, 1895, in Red Bank, 
N.J. Educated at Princeton University, he was a 
reporter for the New York Evening Sun in 
1916-17. He was later an editor with Vanity Fair 
and the New Republic and book reviewer for 
The New Yorker. His lucid, elegant literary criti- 
cism was concerned with the social and psycho- 
logical forces that influenced writers as well as 
with the literary aspects of their work. His books 
are often based on his reviews, which he wove 
together into continuous narratives. His first 
such work was Axel's Castle (1931), a critical ex- 
amination of the symbolist influence on T. S. 
Eliot, James Joyce, and others. Another was The 
Wound and the Bow (1941), which dealt with 
the relationship between the emotional lives of 
writers and their work. Concerned with social 
problems, at the onset of the Great Depression 


he wrote The American Jitters: A Year of the 
Slump (1932). For a while he was attracted by 
radical political movements; a product of this 
period was To the Finland Station (1940), a book 
about European revolutionaries. His Memoirs of 
Hecate County (1946), a collection of short sto- 
ries, was banned for a time as obscene. Patriotic 
Core: Studies in the Literature of the Civil War 
(1962) is considered one of his finest critical 
studies. His other works include the novel / 
Thought of Daisy (1929); The Dead Sea Scrolls 
(1955), an archeological report; and the autobio- 
graphical Upstate: Records and Recollections of 
Northern New York (1971). He died on June 12, 
1972, at Talcottville, N.Y. A posthumous work. 
The Twenties (1975), was drawn from his note- 
books and diaries. 

WILSON, Harold, in full SIR JAMES HAROLD 
WILSON (1916- ), British statesman, born on 

March 11, 1916, in Huddersfield, Yorkshire, and 
educated at Jesus College, University of Oxford. 
Wilson became a lecturer in economics at Ox- 
ford in 1937 at the age of twenty-one. During 
World War II, he left the university for service in 
several government departments. Wilson was 
elected to Parliament in 1945 as Labour Party 
member for Ormskirk, Lancashire. In 1947 he 
became a member of the Privy Council and 
president of the board of trade; he held the lat- 
ter post until 1951 . 

In 1963 Wilson was elected leader of the La- 
bour Party. In 1964, when his party gained a slim 
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maiorit\ in Parliament, he became prime minis- 
ter, remaining in office until the Conservatives 
won the general election ot 1970. As prime min- 
ister, Wilson attempted, with limited results, to 
bolster Great Britain's weak economy by reduc- 
ing overseas expenditures and by devaluing the 
pound sterling in 1967. W ilson also tried to me- 
diate an end to the war in Vietnam (see Vietnam, 
WAr is) and to moderate the policies of the 
white-minority regime in Rhodesia (which uni- 
laterally declared itself independent of Great 
Britain in 1965), but in each case he was unsuc- 
cessful. 

Wilson again became prime minister in early 
1974. Once more he had to deal with a deterio- 
rating economy, notably an annual inflation rate 
that rose above 25 percent. Wilson retired unex- 
pectedly as prime minister in April, 1976, partly 
to allow other Labour leaders to direct the gov- 
ernment, but he retained his seat in Parliament. 
In rn id -1976 he was knighted. See Great Britain: 
History. 

WILSON, Henry, originally JEREMIAH JONES 
COL BATH (1812-75), American political leader 
and eighteenth Vice-President of the United 
States, born in Farmington, N.H. He changed his 
name from Colbath to Wilson in 1833, after 
eleven years of service as an indentured farm 
laborer. Subsequently he learned shoemaking 
and in the late 183G's acquired ownership of a 
shoe factory in Natick, Mass. In 1840 he was 
elected to the Massachusetts legislature on the 
Whig Party (q.v.) ticket. He bolted the Whigs in 
1848 to help found the antislavery Free-Soil 
Party (q.v.). The Free-Soi! organization was dis- 
solved in 1854, but the next year he won elec- 
tion to the United States Senate from Massachu- 
setts, as a candidate of the Know-Nothings 
(q.v,). In the Senate Wilson gained national re- 
pute as a sincere and eloquent advocate of abo- 
lition; see Abolitionists. Still feeling the need 
for a strong, nationwide antislavery party, he 
broke with the Know-Nothings in 1855 and 
helped to organize the Republican Party (q.v.); 
see Political Parties in the United States. He 
was reelected to the Senate from Massachusetts 
as a Republican in 1859. As chairman of the 
Committee on Military Affairs during the Civil 
War, Wilson played an important role in the re- 
cruiting, equipping, and training of Union 
forces. In 1873, after eighteen years of continu- 
ous service in the Senate, he became Vice-Pres- 
ident under President Ulysses Simpson Grant 
(q.v.). He died in office after having been 
cleared of charges of corruption in connection 
with the political scandal involving the Credit 
Mobilier of America (q.v.). 
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WILSON, James (1742-98), American Revolu- 
tionary patriot and jurist, born near Saint An- 
drews, Scotland, and educated at the universi- 
ties of St. Andrews, Glasgow, and Edinburgh. In 
1765 he went to America. Settling in Philadel- 
phia in 1766, he studied law and was admitted 
to the Pennsylvania bar the following year. In 
1774 he published Considerations on the Nature 
and Extent of the Legislative Authority of the 
British Parliament , a pamphlet in which he 
maintained that Parliament was not legally em- 
powered to make laws for the American colo- 
nies. The pamphlet greatly impressed the mem- 
bers of the Continental Congress (q.v.), to which 
he was elected in 1775. Wilson was one of the 
signers of the Declaration of Independence 
(q.v.). He served in Congress until 1777, again in 
1782-83, and from 1785 until 1787. As a member 
of the Federal Constitutional Convention of 
1787, he was a leading advocate of the principle, 
fundamental to democratic government, that 
sovereignty resides with the people; see Consti- 
tution of the United States: The Constitutional 
Convention. In 1788 he was influential in secur- 
ing ratification of the Constitution by Pennsyl- 
vania. He later helped draft the Pennsylvania 
State constitution. In 1790 he became the first 
professor of law at the College of Philadelphia, 
now the University of Pennsylvania. Appointed 
in 1789 an associate justice of the Supreme 
Court of the United States, he served in that ca- 
pacity until his death. 

WILSON, John, pen name CHRISTOPHER 
NORTH (1785-1854), British writer and educa- 
tor, born in Paisley, Scotland, and educated at 
the universities of Glasgow and Oxford. He in- 
herited a large fortune from his father at the age 
of twenty-one. Subsequently he purchased an 
estate on Windermere and there became an as- 
sociate of the Lake Poets (q.v.). Wilson lost his 
fortune in 1815, and thereafter he resided in Ed- 
inburgh. In 1817 he joined the staff of Black- 
wood's Edinburgh Magazine. Under his pen 
name, he became one of its principal contribu- 
tors and helped establish it as a highly influen- 
tial review. A Tory (q.v.) in politics, he was in 
1820 elected by the Tory-dominated town coun- 
cil to the chair of moral philosophy at the Uni- 
versity of Edinburgh. He taught there for the 
next thirty years, meanwhile continuing his con- 
tributions to Blackwood's. Wilson's literary rep- 
utation rests chiefly upon Noctes Ambrosianae, 
a series of papers that appeared in Blackwood's 
between 1822 and 1835. These papers, most of 
which are credited to Wilson, are based on the 
conversations, largely imaginary, of a convivial 
group of friends who supposedly met at Am- 



brose's Tavern in Edinburgh. Covering a broad 
range of literary, political, and social topics, 
Wilson's works are distinguished by vigor of ex- 
pression, satirical wit, and extravagant senti- 
ment. Noctes Ambrosianae was published sepa- 
rately in five volumes in 1866. See Hogg, James. 
WILSON, (Thomas) Woodrow (1856-1924), 
twenty-eighth President of the United States, 
born in Staunton, Va. The son of a Presbyterian 
theologian and minister, he was educated at the 
College of New Jersey (now Princeton Univer- 
sity). After studying law at the University of Vir- 
ginia, he practiced briefly in Atlanta, Ga., and 
earned a doctorate in history at Johns Hopkins 
University. In his thesis, published in 1885 as 
Congressional Government , he formulated a po- 
litical philosophy notable for its judicious inter- 
pretation of the legislative system. Elaborating 
his theories of government in such works as 
George Washington (1896) and A History of the 
American People (1902), he became widely 
known for his eloquence and perception. As an 
educator he taught history and political econ- 
omy at Bryn Mawr College and at Wesleyan 
University. Returning to Princeton as professor 
of jurisprudence and political economy, he was 
chosen president of the university in 1902. He 
encouraged individual instruction and became 
popular among the students. 

Governor of New Jersey and Election as Pres- 
ident. Wilson's reputation for scholarship and 
educational reform made him attractive to many 
leaders of the Democratic Party (q.v.) as a can- 
didate for governor of New Jersey. Elected in 
1910, he demonstrated his independence of the 
party hierarchy and proceeded to enact an ex- 
tensive program of political and economic re- 
form. In many of his efforts he represented the 
views of the reform-minded citizens known as 
progressives, calling for such measures as the 
establishment of a direct primary and the regu- 
lation of trusts (q.v.). At the Democratic na- 
tional convention of 1912, he was nominated for 
President on the forty-sixth ballot, receiving the 
support of William Jennings Bryan (q.v.) and 
other Democratic reformers. His candidacy had 
been promoted by the American diplomat Ed- 
ward Mandell House (q.v.), a Texas political 
leader, who became one of Wilson's principal 
advisers. Wilson's eloquent expression of a lib- 
eral political philosophy was a notable element 
in the campaign. Confronting a Republican 
Party divided between the supporters of Presi- 
dent William Howard Taft and former President 
Theodore Roosevelt (qq,v,), he was elected by a 
large electoral majority. 

The New Freedom. As President, Wilson used 
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his oratorical skill and his powers of persuasion 
to bring about the enactment of numerous re- 
forms. Calling his program The New Freedom, 
he asked Congress to protect the individual citi- 
zen from undue control by great financial enter- 
prises. Among the reform measures passed dur- 
ing his administration were the Underwood 
Tariff Act, which reduced excessive protection 
of industrial prices (see Tariffs, United States), 
and the Clayton Antitrust Act (q.v.), which en- 
couraged economic competition and freed 
labor unions from the threat of antitrust litiga- 
tion. By supporting the creation of the Federal 
Reserve System and the Federal Trade Commis- 
sion (qq.v.) Wilson hoped to reform the bank- 
ing system and prevent destructive business 
competition. He also favored such social legisla- 
tion (q.v.) as a child-labor law and measures for 
the protection of workers. Distrusting the sys- 
tem of Federal security advocated by Theodore 
Roosevelt, however, he avoided extensive so- 
cial-welfare proposals. His introduction of racial 
segregation into Federal departments was re- 
garded as a rejection of Roosevelt's support for 
minority groups. Constitutional amendments 
adopted during Wilson's administration pro- 
vided for the direct election of Senators, pro- 
hibition (q.v.), and women's suffrage. 

Foreign Policy of Neutrality. In foreign affairs 
Wilson attempted to reverse the policy of inter- 
vention that had characterized previous admin- 
istrations. He extended diplomatic recognition 
to the newly formed Republic of China, and he 
asserted that the U.S. would pay indemnities to 
Colombia for losses caused by the building of 
the Panama Canal (q.v.). In Mexico, however, 
his concern for constitutional government led 
him to encourage American intervention against 
the dominant regime; see Mexico: History . His 
actions provoked the resentment of virtually all 
Mexicans, resulting eventually in the dispatch of 
American troops to pursue the Mexican revolu- 
tionary general Francisco Villa (q.v.). Similar in- 
terventions in Cuba, the Dominican Republic, 
Haiti, and Nicaragua were supported by Wilson, 
in the interest of government stability and de- 
mocracy. 

When World War I (q.v.) began in 1914, Wil- 
son urged Americans to "be neutral in fact as 
well as in name". He was distressed, however, 
by the German invasion of Belgium and by the 
loss of American lives in German submarine at- 
tacks on Allied ships. Reluctantly urging the 
preparation of American defenses, he advised 
Germany that if the war continued the U.S. 
might join the Allies. He subsequently made 
several attempts to bring all the European pow- 
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ers to terms. Renominated in 1916, he narrowly 
defeated his Republican opponent, Charles 
Evans Hughes (q.v.). His victory was generally 
regarded as an endorsement of the policy of 
neutrality (q.v.). In January, 1917, however, the 
Germans announced their resumption of unre- 
stricted submarine warfare, and Wilson, after 
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determining that the Germans would not hesi- 
tate to sink American ships, asked Congress for 
a declaration of war on April 2, 1917. 

War and the Growth of Presidential Power. 
To mobilize the American economy for war 
Wilson greatly increased the powers of the Pres- 
idency. He created governmental agencies 
charged with the regulation of commodity 
production, and he established wage and price 
controls. Railroads were brought under Federal 
authority, while military and government offi- 
cials were given extensive powers over the na- 
tional economy. Wilson also encouraged mea- 
sures designed to suppress opposition to the war 
effort. He denounced the Socialist leader Eu- 
gene Victor Debs (q.v.), who was imprisoned 
for his pacifist beliefs. By 1918, Wilson had ex- 
tended the influence of the Presidency into vir- 
tually every aspect of American life. Through his 
eloquent addresses, moreover, he convinced 
many of his countrymen of the justification of 
the war. 


The Fourteen Points. Even before the war 
ended, Wilson turned his attention to the prob- 
lems of the postwar period. In an address to 
Congress delivered on Jan. 18, 1918, he pro- 
posed a program known as the fourteen points 
(q.v.), which called for permanent treaties and 
an effective organization of nations. Although 
the Republicans gained control of Congress in 
1918, Wilson continued to urge adoption of his 
program. At the peace conference in Paris, how- 
ever, he was obliged to accept compromises on 
several issues. Having argued for "open cove- 
nants openly arrived at", he nevertheless be- 
came involved in numerous secret negotiations. 
His support for self-determination among the 
peoples of the former German colonies was 
largely rejected by France, Great Britain, and 
Japan. The resulting Treaty of Versailles (see Ver- 
sailles, Treaty of) fully reflected Wilson's views 
only in its establishment of the League of Na- 
tions (q.v.), the measure that he had most vigor- 
ously supported. He was awarded the 1919 
Nobel Peace Prize. 

Rising Discontent with Wilson's Diplomacy. 

When Wilson returned from Paris, he found his 
support for the League challenged in Congress, 
especially by Senator Henry Cabot Lodge (see 
under Lodge) of Massachusetts. He became 
aware also of an increasing opposition among 
the general public, arising from discontent with 
the apparent failure of his diplomacy. His 
preoccupation with foreign affairs, moreover, 
was regarded as a cause of the economic crisis 
that followed the release of wartime controls.. 
Refusing to compromise with Congress on the 
League, Wilson determined to regain public 
support for his program. In September, 1919, he 
undertook a strenuous national speaking tour, 
during which he collapsed from exhaustion. He 
suffered a paralytic stroke when he returned to 
Washington, but even from his bed he refused 
to accept any of the proposed modifications to 
the League. When he realized that the peace 
treaty would not be ratified without such modi- 
fications, he instructed his own supporters to 
vote against ratification. 

Following this defeat, Wilson remained physi- 
cally unable to perform the functions of his of- 
fice, which were carried on largely by his advis- 
ers. The election of 1920 resulted in a tre- 
mendous popular majority for the Republican 
candidate, Warren Gamaliel Harding (q.v.), and 
was widely regarded as a repudiation of Wil- 
son's policies. During the last three years of his 
life, the former President was nominally associ- 
ated with a law firm in Washington but seldom 
appeared in public. His death brought wide- 
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spread regret among his many admirers through- 
out the world. 

An Evaluation in Retrospect. One of the most 
remarkable men ever to serve as President, Wil- 
son has also been regarded by many historians 
as one of the most complex. Essentially conserv- 
ative in his approach to domestic matters, he 
nevertheless enacted some of the most exten- 
sive reforms ever achieved in government. In 
foreign affairs his advocacy of democracy and 
world peace was accompanied by a series of 
events requiring intervention and war. His elo- 
quence as an educator and orator enabled him 
to become an exceptionally persuasive leader, 
while his political skill ensured the enactment 
of many of his programs, though not of those 
that he most ardently supported. His complexity 
as a political leader was often considered the re- 
sult of the varying elements of his personality, 
and many authorities have attributed his atti- 
tudes on racial matters, for example, to his 
Southern background, while citing the influ- 
ence of his clerical upbringing as a cause of his 
sometimes messianic approach to world affairs. 
Historians generally agree, however, that Wilson 
brought a unique sense of dignity and moral re- 
sponsibility to the office of the Presidency and 
that his idealism elevated American diplomacy 
to a level of purposeful action never before 
achieved. N.H.C. 

WILSON, MOUNT. 1. Peak of the San Gabriel 
Mts. in California, a short distance n.e. of Pasa- 
dena. On its summit, 5710 ft. above sea level, is 
located the Mount Wilson Observatory (q.v.). 2. 
Peak of the San Miguel Mts. in Colorado, about 
12 miles s.w. of Telluride. The summit is 14,246 ft. 
above sea level. 

WILSON'S CREEK NATIONAL BATTLEFIELD, 

area of historic interest 5 miles s.w. of Spring- 
field, Mo., commemorating one of the battles in 
the struggle for control of Missouri during the 
American Civil War. At this site some 5000 
Union troops, under General Nathaniel Lyon 
(1818-61), met a force of 12,000 Confederate sol- 
diers under General Sterling Price (1809-67) on 
Aug. 10, 1861. The Union troops were routed 
and Lyon was killed. The battlefield is adminis- 
tered by the National Park Service (q.v.). See 
Civil War, The American. 

WILTSHIRE or WILTS, Great Britain, inland 
county of s. England. A great part of the surface 
is fertile chalk upland, including Marlborough 
Downs in the n. In the s. is Salisbury Plain, a bare 
rolling upland traversed by fertile valleys. There 
are scattered forests. The chief streams are the 
Avon, the Kennet, and the Wylye. Dairying, 
sheep raising, bacon curing, and the growing of 


barley, wheat, and oats are the leading indus- 
tries. Locomotives and railway cars, textiles, rub- 
ber goods, leather, farm implements, sheet 
metal products, and carpets are manufactured. 
Some iron ore is mined and smelted. Wiltshire is 
rich in archeological remains, notably Stone- 
henge (q.v.). The largest city is Swindon; Salis- 
bury (qq.v.) is the administrative center. Area, 
1345 sq.mi.; pop. (1971) 486,048. 

WSMBLEDON, Great Britain, suburb of Lon- 
don, England, 8 miles s.w. of the district of Cha- 
ring Cross. It is a residential area and is noted as 
the site of the All England Lawn Tennis Club 
headquarters, where international tennis cham- 
pionship matches take place annually; the first 
match was held in 1877; see Tennis. Cricket and 
golf also are played at Wimbledon. It has re- 
mains of a Roman earthwork and early British 
relics. Wimbledon is reputed to be the scene of 
the victory of Cealwin, King of Wessex (d. 593), 
over Ethelbert (q.v.), King of Kent, in 568. It was 
incorporated as a borough in 1905 and was ab- 
sorbed into the Greater London Borough of 
Merton under the London Government Act of 
1963. 

WINCHESTER, city in Kentucky, and county 
seat of Clark Co., about 18 miles e. of Fayette. In 
the blue-grass region, Winchester is known for 
its livestock. Important crops, such as bluegrass 
seed and tobacco, are shipped from the city. A 
natural resource of the area is limestone. Manu- 
factures include wood products and farm ma- 
chinery. It is the site of Southeastern Christian 
College, founded in 1949. The headquarters for 
the Cumberland National Forest is here. Pop. 
(1960) 10,187; (1970) 13,402. 

WINCHESTER, independent city in Virginia, 
and county seat of Frederick Co., 65 miles n.w. of 
Washington, D.C. It lies at the n. end of the 
Shenandoah Valley, a region noted for the culti- 
vation of apples, and is one of the leading apple 
markets in the world. Among the industries in 
the city and vicinity are the processing of apple 
and dairy products, quarrying, and the manufac- 
ture of fruit-grading and fruit-packing equip- 
ment, barrels, textiles, and stone, clay, and glass 
products. 

Winchester is the site of the renowned Shen- 
andoah Apple Blossom Festival, held annually in 
May. The city and vicinity abound in historic 
landmarks. In 1748 George Washington (q.v.) 
was employed in Winchester as surveyor to Lord 
Thomas Fairfax (see under Fairfax), and during 
the French and Indian War (q.v.) Washington 
established his headquarters in Winchester in a 
house that still stands. Other points of interest 
include Christ Episcopal Church, containing the 
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grave of Lord Fairfax; Fort Loudon Seminary, 
which occupies the site of Fort Loudon built by 
Washington in 1756—57; and the Shenandoah 
Valley Military Academy (1764). 

During the American Chi! W'ar numerous mil- 
itary engagements took place in and near the 
city. The Confederate general Thomas Jonathan 
Jackson, known as Stonewall, and the Federal 
commander General Philip Henry Sheridan 
(qq.v.) had headquarters there, and both struc- 
tures have been preserved. Civil War dead are 
buried in Stonewall Cemetery and the Winches- 
ter National Cemetery'; see Civsl War, The Ameri- 
can. 

The site of the present city was first settled in 
1732, and in 1752 the town was founded. Win- 
chester was chartered as a city in 1852. Pop. 
(1960) 15,110; (1970) 14,643. 

WINCKELMANN, Johann Joachim (1717-68), 
German classical archeologist and art historian, 
born in Stendal, and educated at the University 
of Halle. In 1755 he published his first major 
work, an essay entitled Gedanken uber die 
Nachahmung der Griechischen Werke in der 
Malerei und Bildhauerkunst ("Thoughts on the 
Imitation of Greek Works in Painting and Sculp- 
ture"). Inspired by his study of the theory and 
history of art, Winckelmann went to Rome whre 
he entered the service of Alessandro Cardinal 
AS ban i (1692-1779). His reports on the excava- 
tions at Pompeii and Herculaneum gave clas- 
sical scholars the first reliable scientific informa- 
tion about the treasures unearthed at the sites; 
see Archeology: History. In 1762 he published 
his Anmerkungen uber die Baukunst der Alten 
("Observations on the Architecture of the 
Ancients"). Winckelmann's masterpiece, Ge- 
schichte der Kunst des Alterthums ("History of 
Ancient Art", 1764), surveyed the history of 
Greek art and set forth his theories on its funda- 
mental esthetic principles. A classic text, it 
strongly influenced many writers and philoso- 
phers, including the German critic Gotthold 
Ephraim Lessing and the German poet Johann 
Wolfgang von Goethe (qq.v.). Winckelmann's 
most notable subsequent work was his Monu- 
ment/ Antichi tnediti ("Unpublished Ancient 
Monuments", 2 vol., 1767-68). See Greek Art and 
Architecture: Greek Revivals. 

WJNCKLER, Hugo. See Hittite Language. 
WIND, air in motion. The term is usually ap- 
plied to the natural horizontal motion of the at- 
mosphere (q.v.); motion in a vertical, or nearly 
vertical direction is called a current. Winds are 
produced by differences in atmospheric pres- 
sure, which are primarily attributable to differ- 
ences of temperature (q.v.). Variations in the 


distribution of pressure and temperature are 
caused largely by unequal distribution of heat 
(q.v.) from the sun, together with differences in 
the thermal properties of land and ocean sur- 
faces; see Meteorology: Circulation of the At- 
mosphere. When the temperatures of adjacent 
regions become unequal, the warmer air tends 
to rise and flow over the colder, heavier air. The 
winds initiated in this way are usually greatly 
modified by the rotation of the earth. 

Winds may be classified into four major 
types: the prevailing winds, the seasonal winds, 
the local winds, and the cyclonic and anticy- 
clonic winds; see Cyclone; Hurricane; Tornado. 
The Prevailing Winds. Near the equator exists 
a low-pressure belt, known as the doldrums 
(q.v.), which lies roughly between latitudes 10° 
S. and 10° N. Within this belt, sometimes called 
the equatorial belt of calms, the air is hot and 
sultry. At about 30° from the equator in both 
hemispheres are the horse latitudes, which are 
high-pressure belts of calms or light variable 
winds. Surface air, moving from the horse lati- 
tudes toward the low-pressure equatorial belt, 
constitutes the trade winds, which are the pre- 
vailing winds of the lower latitudes. In the 
Northern Hemisphere, the northerly wind blow- 
ing toward the equator is deflected by the rota- 
tion of the earth to become northeasterly and is 
known as the northeast trade wind. In the 
Southern Hemisphere, the southerly wind, 
which is similarly deflected, becomes southeast- 
erly and is known as the southeast trade wind. 

On the polar side of the horse latitudes in ei- 
ther hemisphere, the atmospheric pressure di- 
minishes toward low-pressure centers in middle 
and high latitudes. The winds set in motion 
poleward by these pressure systems are deflec- 
ted toward the east by the Earth's rotation. Be- 
cause winds are known by the direction from 
which they blow, the winds in middle latitudes 
are known as the prevailing westerlies. These 
westerlies are greatly affected by travelling cy- 
clonic and anticyclonic disturbances that cause 
their actual direction to change greatly from day 
to day. 

The colder regions at the poles tend to be 
high-pressure centers, particularly in the South- 
ern Hemisphere, and winds spreading out from 
these areas are deflected to become the polar 
easterlies. 

The strongest wind ever reliably measured on 
the surface of the earth was 225 m.p.h., re- 
corded on Mt. Washington, N.H., on April 12, 
1934. There is some evidence that considerably 
stronger winds occur locally near the centers of 
tornados. 
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With increasing elevation above the surface 
of the earth, the prevailing westerlies increase 
In speed and their range of latitudes expands to- 
ward the equator and the pole. The trade winds 
and polar easterlies are thus relatively shallow, 
and are generally replaced by westerlies above a 
few thousand feet. The strongest westerlies 
occur at heights of 6 to 12 mi., and tend to be 
concentrated in a rather narrow belt called the 
jet stream, where wind speeds as high as 340 
m.p.h. have been measured. 

The Seasonal Winds. The air over the land is 
warmer in summer and colder in winter than 
the air over the adjacent oceans during the 
same seasons. During the summer the conti- 
nents thus become seats of low pressure, with 
winds blowing in from the colder oceans. In the 
winter the continents are seats of high pressure, 
with winds directed toward the warmer oceans. 
These seasonal winds are typified by the mon- 
soons (q.v.) of the China Sea and the Indian 
Ocean. 

The Local Winds. Corresponding with the 
seasonal variations in temperature and pressure 
over land and water, diurnal changes occur, 
which exercise a similar but more local effect. 
Especially in the summer, the land is warmer 
than the sea by day and colder than the sea by 
night. The variations of pressure thus induced 
evoke a system of breezes directed landward 
during the daytime and seaward at night. These 
land and sea breezes penetrate to a distance of 
about 30 mi. on and off the shore. 

Similar daily changes in temperature occur 
over irregular terrain and cause mountain and 
valley breezes. Other winds induced by local 
phenomena include whirlwinds and winds as- 
sociated with thunderstorms. 

Beaufort Wind Scale. The Beaufort wind scale 
is used by mariners and meteorologists to indi- 
cate wind velocity. It was devised in 1805 by the 
Irish hydrographer Francis Beaufort (1774-1857). 
His original designations were modified subse- 
quently; the scale in present-day use at sea is 
given in the following table. 


Beaufort 

Wind Speed 

Seaman's 

Scale 

in m.p.h. 

Description 

0 

below 1 

Calm 

1 

1-3 

Light air 

2 

4-7 

Light breeze 

3 

8-12 

Gentle breeze 

4 

13-18 

Moderate breeze 

5 

19-24 

Fresh breeze 

6 

25-31 

Strong breeze 

7 

32-38 

Moderate gale 

8 

39-46 

Fresh gale 

9 

47-54 

Strong gale 

10 

55-63 

Whole gale 

11 

64-75 

Storm 

12 

above 75 

Hurricane 


A.K.B. 


WiNDAUS, Adolf (1876-1959), German bio- 
chemist, born in Berlin, and educated at the 
universities of Berlin and Freiburg. He taught 
successively at the universities of Freiburg and 
Innsbruck and served (1915-44) as professor of 
chemistry and director of the chemical labora- 
tory at the University of Gottingen. He was 
awarded the 1928 Nobel Prize in chemistry for 
his work defining a group of sterois, including 
cholesterol, and their connection to vitamins. 
His work on vitamin D proved that ultraviolet 
light activates ergosterol, preventive of the dis- 
ease rickets. See Vitamin: Vitamin Groups: Vita- 
min D. 

WIND CAVE NATIONAL PARK, area of na- 
tional interest in South Dakota, in Custer Co., 10 
miles n. of the town of Hot Springs. The chief at- 
traction is a limestone cave consisting of innu- 
merable galleries and chambers with unusual 
boxwork and frostwork formations; stalactites 
and stalagmites are practically nonexistent. Dis- 
covered in 1881, the cave takes its name from 
the strong wind currents which blow in and out 
of the entrance according to the changes in the 
barometric pressure outside. The temperature 
inside the cave is a constant 47° F. all year. The 
park is also a preserve for buffalo, antelope, elk, 
deer, and prairie dog towns. The park is admin- 
istered by the National Park Service (q.v.). 
WINDERMERE, LAKE, Great Britain, largest 
lake in England, in the s.e. Lake District (q.v.), 
and forming part of the boundary between Lan- 
cashire and Westmorland. The lake is 10% mi. 
long and almost 1 mi. wide; its maximum depth 
is 210 ft. Among the streams flowing into Lake 
Windermere are the Rothay, Brathay, and Trout 
Beck, and it is drained by the Leven, that 
empties into Morcambe Bay in the Irish Sea. 
There are several small islands. The shore line is 
high, luxuriantly wooded, and broken by many 
tiny inlets. Long celebrated for its scenic beauty 
and well stocked with fish, Windermere is fre- 
quented by tourists and fishermen. At the n. ex- 
tremity of the lake is Rydal, once the home of 
the British poet William Wordsworth (q.v.). 
WINDFLOWER. See Anemone. 

WINDHOEK, town and 
Africa, on a fJateaS54^* f t. adbove^ea Tl&vel 
about 150 mile|E. o|J^alvi§ .jgayLjfei^rHlthe 
center of rail aid air transportation for the en- 
tire territory. Products o| the surroundin^regior 
consist principally of lead, silver -and coppei 
ores, salt, cattle| and pelts 6f "Karakul sheep 
Local industrieslpclude meat packing, brewing 
and the operation of-cold-stbrage plants. Severn 
schools are locaff^ in “Windhoek, a net it -is-^fsc 
the seat of Anglicaa and-Rbrfra'n OairKblicl^Tsfi- 




A windmill (rear view) at Zevanauizen, the Nether- 
lands, showing the mechanism used to keep the arms 
facing into the Wind Vance Henry-Taurus Photos 

opncs. A Hottentot town (see Hottentots) until 
German settlers took possession of it in 1890, 
Windhoek became the capital of German 
South-West Africa in 1892 Armed forces of the 
Union of South Africa (now Republic of South 
Africa) occupied the town in 1915 during World 
War I. In 1920, the League of Nations (q.v.) 
granted the Union of South Africa the mandate 
over South-West Africa, and Windhoek was 
made the capital of the territory Pop. (1972 est ) 
64,095 

WIND INSTRUMENTS. See Musical Instru- 
ments: Wind Instruments. 

WINDMILL, wind-driven machine, usually op- 
erated by the wind acting on oblique vanes or 
sails radiating from a horizontal shaft. Windmills 
were introduced into the countries of central 
Europe about the 12th century and remained an 
important source of power until they were 
largely displaced by the steam engine at the end 
of the 18th century. They have been made al- 
most completely obsolete in the 20th century, 
except in the Netherlands, by the internal-com- 
bustion engine (q.v.) and by electrical power; 
see Dynamoelectric Machinery 
Original Design and Early Uses. In the early 
form of windmill, the mill building, usually built 
in the form of a truncated cone or pyramid, was 


surmounted by a rotatable cap carrying a hori- 
zontal shaft bearing a wind wheel of four to six 
radial, canvas-covered vanes, each 10 to 30 ft. in 
length. The cap could be turned to bring the 
wind wheel facing into the wind, and the power 
generated was transmitted through a system of 
gears and shafting to the mill machinery, usually 
for grinding corn, at the base of the building. 

With the development of the Middle West in 
the United States during the second half of the 
19th century, the use of the windmill again be- 
came popular. They were used for pumping 
water from wells to elevated tanks or reservoirs, 
and recently for generating electric power. 
Windmills Today. Modern windmills may be 
divided into three main types, the multivaned 
wheel, known also as the American type; the 
propeller type; and the S-rotor type. The Ameri- 
can-type windmill uses a wheel, usually from 6 
to 16 ft. in diameter, with a number of oblique 
blades or sails radiating from a horizontal shaft. 
The wheel is mounted on a tower high enough 
to permit unobstructed action by the wind. A 
large, rudderlike vane directs the wheel into the 
wind; when wind velocities become excessive, 
safety devices automatically turn the wheel out 
of the wind to prevent damage to the mecha- 
nism. Although the multivaned windmill is the 
least efficient of all modern types, it is used ex- 
tensively in rural areas as an inexpensive appa- 
ratus for pumping water. 
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Propelier-type windmills, often employed as a 
source of electric power, have two to four large, 
variable-pitch blades, mounted on a high-speed 
wheel geared to a dynamo. Regulation cf the 
speed of the wheel is achieved by adjusting the 
pitch of the blade to maintain a constant speed 
of 30 revolutions per min. for wind velocities 
between 15 to 70 m.p.h. As in the muitivane 
type, the propeller type also has a vane to keep 
its working surfaces facing into the wind. See 
Propeller. 

The third type of windmill employs an S- 
shaped rotor mounted on a vertical shaft. It is 


the only type of windmill that requires no rud- 
der, as its rotor develops power regardless of the 
direction of the wind. 

WINDOW (Old Norse Vindauga , "windeye"), 
opening in the wail of a building, covered usu- 
ally with a transparent material and designed 
generally to admit light and control the flow of 
air. Modern windows consist of wood or metal 
frames, called sashes, set with panes of glass. 

The 13th-century north rose window in the renowned 
Cathedral of Notre Dame , Chartres , in northern France. 
The five lancets below portray characters from the 
Bible. Scaia 





Modem stained-glass windows between the tetrahe- 
drons that form the walls and pinnacled ceiling of the 
Protestant chapel , U.$. Air Force Academy , Colorado. 

Myron Wood-Photo Researchers 

The slow evolution of window design 
through the centuries has been governed by the 
lighting and ventilation needs of each civiliza- 
tion, by military considerations, and by the na- 
ture and cost of available building materials. 
Windows doubtless originated in prehistoric 
times as holes in the roofs of thatched huts. The 
hole served as a chimney and provided light and 
ventilation. In the Hebrides, off the coast of 
Scotland, the so-called black house, which has 
this type of window-chimney, is still in use. Ar- 
chitects conjecture that with the development 
of clay pipes and other means of carrying off 
smoke, windows became openings in walls in- 
stead of roofs. Covered with animal skins, these 
openings provided an easily controlled supply 
of light and fresh air. 

Early Designs, The clerestory, the oculus, the 
glass window, and other lighting devices made 
their first appearance with the rise of ancient 


Egypt, Greece, Rome, and other Mediterranean 
civilizations. Because of the mild climate in the 
Mediterranean region, private dwellings were 
easily provided with air and sunshine. The dark 
interiors of the vast temples and public build- 
ings of antiquity, however, posed a definite 
lighting problem. In Egypt the problem was 
partly solved by lighting plans such as that used 
in the great temple at El Karnak (q.v.). The cen- 
ter section of the temple roof was elevated and 
the walls of the clerestory thus created were fit- 
ted with finely perforated stone, which allowed 
sunlight to illuminate the temple interior. In 
Greece the temples were lighted by the use of 
windows set with perforated wood or stone. 
The Romans, in their most ambitious attempt to 
achieve interior lighting in the daytime, con- 
structed an impressive oculus, or opening, at 
the apex of the great central dome of the Pan- 
theon (q.v.) in Rome; it is believed that the oc- 
ulus was set with mica or some other translu- 
cent material. 

Roman architects placed considerable em- 
phasis on window design, for several reasons. 
Much of the wealth drawn from the empire was 
expended on magnificent interiors for public 
buildings, private villas, and town houses. To il- 
luminate these rich interiors Roman architects 
made use of windows to an unprecedented ex- 
tent. Of equal importance, Roman artisans were 
able to produce window glass on a scale previ- 
ously unknown. The glass was thick, wavy, blue- 
green, and marred by bubbles, but it proved 
serviceable. The glassmaking industry practically 
disappeared after the fall of the Roman Empire, 
and it was not reestablished in Europe until sev- 
eral centuries later. 

Middle Ages. During the Middle Ages win- 
dow designing developed unevenly, secular 
design declining and ecclesiastical design 
reaching remarkable heights. The decline in the 
secular field occurred mainly because glass was 
scarce, poor in quality, and very expensive. Sec- 
ondly, the main secular buildings of the early 
medieval period were castles, and under restric- 
tions imposed by feudal lords, who were forced 
to think in terms of military assaults and sieges, 
castle windows were mere slits in thick stone 
walls. In the relatively safe, walled, medieval 
towns and cities, however, private homes and 
public buildings were occasionally provided 
with windows containing panes of parchment, 
oiled paper, or other translucent materials. 

Medieval ecclesiastical architects, at liberty to 
exercise their creative talents, employed recent 
technical discoveries and the immense re- 
sources of the Church to develop new concepts 
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in window design. Among the technical ad- 
vances was tracery, an ingenious method of 
constructing huge stained-glass windows; even- 
tually the latter almost entirely occupied the 
fronts and transepts of cathedrals. Towering, 
vaulted windows displaced the squared and 
rounded-top types formerly in vogue, giving the 
immense edifices a soaring, ethereal aspect. An- 
other striking innovation in medieval ecclesias- 
tical architecture was the rose window, a circu- 
lar type characterized by a wealth of intricate 
patterns. See Architecture; Glass, Painted and 
Stained. 

Renaissance. During the Renaissance archi- 
tects rejected the gigantic vaulted windows of 
the medieval period and created or adopted 
various other window designs. Believing that a 
building with excessive window area looked in- 
substantial and unstable, they developed fenes- 
tration, a system of balancing window area to 
wall area. Square and round-topped windows 
returned to favor, and the chief distinction be- 
tween the windows of churches and secular 
buildings disappeared. Concurrently the use of 
tracery and the art of making stained glass de- 
clined, although a few fine examples were pro- 
duced in Florence and in northern France and 
Belgium during the early Renaissance. During 
the High Renaissance window openings were 
decorated elaborately with carved ornaments, 
and, in the Baroque Age, with grotesque scrolls, 
masks, and carved figures. During the late Ren- 
aissance large casement or French windows be- 
came popular in France, and the double-hung 
window was adopted in England. 

Modem Constructions. Windows designed 
for modern homes are commonly double-hung 
and casement types. Double-hung windows 
have two sashes of equal size that slide up and 
down in grooves and are counterbalanced by 
weights. A disadvantage is that only 50 percent 
of the window area may be used for ventilation, 
thus reducing its efficiency during hot weather. 
Casement windows are hinged at the side and 
may swing either in or out. French windows are 
casement windows that usually extend to the 
floor and open like folding doors. 

Several other types of windows also appear in 
modern homes. Top-hinged windows swing in 
or out, awning-style. Pivoted-sash windows 
open and close by swinging on a central axis. 
Horizontal-sash windows, popular in the 
Orient, slide back and forth horizontally across 
the wall opening. Picture windows are set with 
outsize panes of special glass; such windows 
allow a sweeping view but cannot be opened as 
a general rule. Bay windows project outward 


from buildings, adding to the floor space within. 
Bay windows with curved or rounded exteriors 
are called bow windows; those protruding from 
upper stories and supported by a corbel, or 
bracket, are called oriels. Dormers, the windows 
in gabies, protrude from steeply sloping roofs. 
Storm windows are auxiliary windows mounted 
in front or in back of other windows. The layer 
of air between the two glass surfaces inhibits 
the penetration of cold and the loss of warmth. 
Jalousies are shutters with adjustable slats, used 
in the tropics and other hot-weather areas to 
control heat and sunlight. 

Some of the types of windows outlined above 
are utilized in business and industrial establish- 
ments, but the latter often require special func- 
tional designs. Among the more common are 
display windows, large expanses of plate glass 
that allow the merchant to exhibit his goods to 
advantage, and skylights, windows set into 
roofs. In order to ensure a maximum of diffused 
overhead light, industrial structures often are 
equipped with rows of slanting, frosted-glass 
skylights. 

The trend in modern architecture is toward a 
great increase in window area. Such structures 
as the United Nations and Lever Brothers' build- 
ings in New York City have walls made almost 
entirely of glass. Other structures, usually facto- 
ries, often have no windows at all, light, temper- 
ature, and ventilation being controlled artifi- 
cially. 

WINDPIPE. See Trachea. 

WIND RIVER RANGE, range of the Rocky 
Mountains (q.v.) in w. Wyoming, that runs n.w. 
and s.e., forming part of the Continental Divide, 
the mountain range that separates the w.-flow- 
ing streams from the E.-flowing streams in North 
America. The Green R. rises in the $.w. slope of 
this range, while many tributaries of the Wind 
R. flow off on the n.e. side. The range contains 
Fremont Peak (13,730 ft.) and Gannett Peak 
(13,785 ft.); the latter is the highest point in 
Wyoming. 

WINDSOR, city and port of entry of Canada, 
in Ontario Province, and county seat of Essex 
County, on the Detroit R., opposite Detroit, 
Mich., with which it is connected by bridge, ve- 
hicular tunnel, and ferry. A major transportation 
center, Windsor provides a link, by railway tun- 
nel, between Canadian and United States rail- 
ways, and is also an important airline terminal. 
Windsor is surrounded by a rich agricultural re- 
gion noted for the cultivation of fruits, tobacco, 
and general farm products. The city is the lead- 
ing automobile-manufacturing center of Can- 
ada and contains factories producing pharma- 
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ceutical products, paint, varnish, processed salt, 
beer, and electrical appliances. Among the insti- 
tutions or higher learning in the city is Assump- 
tion University (1855). jesuit missionaries settled 
in the vicinity of Windsor in 1640, but modern 
development of the site dates from the early 18th 
century, when French farmers established them- 
selves nearby. Known successively as The Ferry, 
Richmond, and South Detroit, the community re- 
ceived the name Windsor in 1836, after Windsor, 
England. It was incorporated as a village in 1854 
and as a city in 1892. Pop. (1976) 196,526. 
WINDSOR, name of the royal family of Great 
Britain, adopted in 1917 by proclamation of the 
British king George V. The change was made to 
show the antipathy of his British subjects to- 
ward Germany during World War I. The name 
was taken from Windsor Castle (q.v.). Reigning 
members of the House of Windsor have been 
George V, Edward VIII, George VI, and Elizabeth 
il (qq.v.). 

Prior to adoption of the Windsor name, the 
dynastic designation of the British royal family 
had been Germanic, derived from the marriage 
of the British queen Victoria to a cousin, Albert 
of Saxe-Coburg-Gotha (qq.v.). Under the terms 
of the 1917 proclamation, descendants of Victo- 
ria in the male line who were also British sub- 
jects were to bear the surname Windsor. In 1952 
these terms were applied by decree to the male 
issue of Queen Elizabeth II. In 1960, however, 
the preceding decree was modified to give Eliz- 
abeth H's descendants, except the House of 
Windsor made up of her children and others ti- 
tled royal highness, prince, or princess, the fam- 
ily name Mountbatten-Windsor, acknowledging 
the surname of her husband, Prince Philip (q.v.). 

See also Great Britain: History: The Victorian 
Age: World War I. 

WINDSOR, Duke of. See Edward vm. King of 
Great Britain. 

WINDSOR CASTLE, principal residence of the 
British sovereigns, situated in the municipal 
borough of Windsor, or New Windsor, Berk- 
shire, England, about 22 miles w. of London. The 
site is located n.e. of the town on a slight eleva- 
tion overlooking the Thames R. Home Park ad- 
joins the castle on the n., e., and s.; Windsor 
Great Park, about 5 sq.mi. in area and largely a 
public park, lies to the s. of Home Park. Note- 
worthy features of the grounds include a mag- 
nificent tree-lined avenue, more than 3 mi. long, 
leading from Home Park into Great Park, and 
Virginia Water, a lovely artificial lake. 

The dominant structure of Windsor Castle is 
the Round Tower, or Keep, 80 ft. high, built on 
the site where, according to tradition, King Ar- 


thur (q.v.) sat with the Knights of the Round 
Table. It was used as a prison until 1660 and is 
still surrounded by a moat. Another distinctive 
building is Saint George's Chapel, begun about 
1474 by King Edward IV and completed in 1528 
by King Henry VIII (qq.v.). The chapel, with its 
detailed stone vaulting, is a masterpiece of late 
Perpendicular (q.v.) architecture. It is the burial 
place of ten British sovereigns. The adjoining Al- 
bert Memorial Chapel, originally built as a me- 
morial to the Saxon king Edward the Confessor 
(see under Edward) by King Henry HI, was lav- 
ishly restored by Queen Victoria as a monument 
to her husband Albert (qq.v.), the prince con- 
sort, whose name it now bears. The state apart- 
ments in the Upper Ward, including the cele- 
brated Saint George's Hall, the Waterloo 
Chamber, the Throne Room, the Rubens Room, 
and the Van Dyck Room, contain valuable col- 
lections of paintings, statuary, and other price- 
less art objects. Frogmore, the mausoleum of 
Queen Victoria and her husband, is in Home 
Park. 

Old Windsor was a residence of the Saxon 
kings before the Norman Conquest. King Wil- 
liam I (q.v.), who came from Normandy and 
successfully seized the English throne, built a 
castle at the present site about 1070. It was ex- 
tended by his successors and was virtually re- 
built about 1344 during the reign of King Ed- 
ward 111 (q.v.) as a gathering place for the 
knights of the Garter, whose insignia line the 
walls of St. George's Chapel and whose investi- 
tures are still held in St. George's Hall; see 
Garter, Order of the. Later British monarchs 
added to and improved the castle. 

WIND TUNNEL, in aeronautics, research ap- 
paratus that simulates the flight conditions en- 
countered by an airplane (q.v,) in flight. Wind 
tunnels have been used since the days of the 
Wright brothers (see under Wright) to study the 
aerodynamic forces, moments, pressures, and 
temperatures acting on airplanes. Wind tunnels 
are used today to study the behavior of jet en- 
gines and to help design supersonic aircraft and 
manned spacecraft for flight through the atmo- 
sphere. See Aerodynamics; Flight, Theory of; 
SUPERSONICS. 

Size. Wind tunnels vary in size from a few 
inches to the 40-ft. by 80-ft. tunnel located at 
the Ames Research Center of the National Aero- 
nautics and Space Administration (q.v.), or 
NASA, at Moffet Field, Calif., which can accom- 
modate a full-size aircraft with a wingspan of 72 
ft. The larger the cross-sectional area of the test 
section, where the model is located, the more 
difficult it is to develop and sustain high-speed 


156 




Wind Tunnel. Plate 1. Two photographs showing different types of shock and expansion waves created by the 
passage of a supersonic projectile through a dense airflow. The model being tested here, for aerodynamic stability 
and control characteristics at hypersonic speeds, is the wingless reentry vehicle HL-10. The experiment is aimed at 
determining the capability of the craft to land on earth like a conventional airplane after reentry from outer space , 

Pictures Plates 1 and 2. NASA -Langley Research Center 
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airflows. This factor is especially important for 
supersonic and hypersonic tunnels in which 
power requirements are so great that the size of 
the tunnel must be kept much smaller. Although 
large low-speed wind tunnels can use motor- 
driven propellers to circulate the air, higher 
speeds require air compressors, and eventually 
the release of gas stored under high pressure, or 
the explosive discharge of gases. These so- 
called blowdown and shock tunnels permit only 
intermittent operation. The highest velocities 
are obtained in the hypervelocity tunnel of the 
Ames Research Center, in which small models 
of aircraft or spacecraft are propelled by an ex- 
plosive charge into the wind tunnel in one di- 
rection, while another explosive charge simulta- 
neously drives gas into the tunnel from the 
other direction. These simulated test-flight con- 
ditions reach relative velocities of up to 30,000 
m.p.h. and last two-hundredths of a minute. 
Special Tunnels. Optical measurements are 
usually introduced into high-speed tunnels. 
Smoke is added in a low-speed tunnel so that 
the movement of the air over aircraft wing sec- 
tions can be directly observed. 

During the flight of supersonic aircraft, heat- 
ing effects because of friction (q.v.) become im- 
portant; see Heat Transfer. To study these ef- 
fects, special wind tunnels are used in which a 
jet of hot gas flows over the model. Other spe- 
cially designed tunnels permit the simulation of 
very high altitudes and the observance of their 
influence on aircraft performance. Altitudes of 
up to 90 mi. have been simulated, and these 
high-altitude tests are also very important for 
predicting the performance of jet engines under 
all flight conditions; see Jet Propulsion. A special 
tunnel at the Lewis Flight Propulsion Laboratory 
of NASA at Cleveland, Ohio, can test full-size jet 
engines at air velocities of up to 2400 m.p.h., 
and at altitudes of up to 100,000 ft. See also Air- 
plane: Principles of Flight: Problems of Super- 
sonic Flight; Astronautics: The Physics of Space. 
WINDWARD ISLANDS, in physical geogra- 
phy, a chain of islands forming part of the West 
Indies and situated at the $. end of the Lesser 
Antilles. The n. extremity of the islands lies ap- 
proximately at lat. 16° N.; the s. extremity lies at 
about lat. 12° N. The approximate easternmost 
and westernmost limits of the islands are delin- 
eated by long. 60° W. and long. 62° W., re- 
spectively. The area of the Windward Islands is 
1412 sq.mi. The population (1970 est.) was 
675,000; the United Nations estimated (1971) 
702,000. The principal islands are Dominica, 
Grenada, Martinique, Saint Lucia, and Saint Vin- 
cent. 


In political geography all of the islands belong 
to Great Britain, except Martinique, which is an 
overseas department of France. Dominica, Gre- 
nada, St. Lucia, and St. Vincent are members of 
the West Indies Associated States (see West In- 
dies: Political Divisions). Grenada and St. Vin- 
cent share jurisdiction over the Grenadines. For 
additional information, see separate entries on 
the individual islands. 

WINDWARD PASSAGE. See Caribbean Sea; 
Cuba. 

WINE, beverage produced by alcoholic fer- 
mentation of grape juice, produced in many 
parts of the world. Wines in which all the sugar 
has been fermented away are known as dry, in 
contradistinction to sweet wines, in which 
sugar in varying amounts is left in the wine. 
CLASSIFICATION 

Wines are grouped into four classes according 
to use, namely appetizer wines, red dinner 
wines, white dinner wines, and sweet dessert 
wines. The effervescent, or sparkling, wines, 
which constitute a fifth class, are popular substi- 
tutes for those of the other four. Dry sherry and 
vermouth are examples of appetizer wines, 
which are usually served before meals. Among 
the red dinner wines, which are served with 
steak, chops, and other red meats, are Bur- 
gundy, claret, Pinot Noir, and Cabernet. The 
white dinner wines, including Sauterne, Cha- 
bl is, Rhine wine, Chardonnay, and Pinot Blanc, 
are served with seafood, chicken, and other 
mild-tasting dishes. A popular all-purpose table 
wine is rose, a pink wine with a fresh-fruit fla- 
vor. The sweet dessert wines are heavier in body 
and have a higher alcoholic content than dinner 
wines. The dessert wines, port, muscatel, Tokay, 
and white port, are enjoyed at meals with des- 
sert and with between-meals refreshments. The 
sparkling wines are champagne, sparkling Bur- 
gundy, and pink champagne. 

Serving each type of wine at the proper tem- 
perature is important to its enjoyment. Sparkling 
wine should be served at a temperature of 
about 45° F.; white dinner wines should be well 
chilled, and appetizer wines taste best after 
being chilled for a short period. Red dinner 
wines and dessert wines should be served at 
room temperature or slightly chilled. 
CHARACTERISTICS 

Although no two wines are exactly alike, those 
of the same class often have similar characteris- 
tics. The appetizer wines sherry and vermouth 
both contain 18 to 20 percent alcohol by vol- 
ume, but sherry has a rich, nutiike flavor, 
whereas vermouth is piquant and aromatic. 
Sherry may be pale to dark amber in color and 


161 



WINE 



Workers crush grapes in the prod- 
uction of wine (from a Uth-centurv 
illustrated manuscript). y 

French Embassy Press & Information Div. 


varies from dry to sweet in taste. Vermouth may 
be light dry or dry, as in the French type, or 
sweet, as in the Italian type. The French type of 
vermouth is pale amber or near-white in color 
and light-bodied; the Italian type is darker 
amber and medium-bodied. 

Most white dinner wines have an alcoholic 
content of from 10 to 14 percent by volume, 
range in color from pale straw, often with over- 
tones of green, to deep gold, and vary in taste 
from extremely dry and tart to sweet and full- 
bodied. Red dinner wines have the same alco- 
holic content as the white wines, but are com- 
pletely dry, with rich, sometimes tart and even 
astringent flavors, except for rose, which may be 
dry to semisweet; in California, a few red wines 
are marketed as Vino Rosso and range from 
semisweet to moderately sweet in taste. 

Dessert wines are medium sweet and full- 
bodied, range in color from pale gold to red, 
and usually contain 18 to 20 percent alcohol. 
Sparkling wines, which vary from 10 to 14 per- 
cent in alcoholic content, may be red, pink, or 


white, and completely dry to slightly sweet. 

Although the basic principles of production 
are essentially the same, such characteristics as 
color, effervescence, and certain flavors are 
achieved by variations in the production proc- 
ess. In the red dinner wines the juice is fer- 
mented with the whole grape, including the 
skin, to extract the color. The white dinner 
wines are fermented from the juice alone and 
thus acquire little or no color. Rose wine is fer- 
mented with the skins for a short time until it 
becomes pink; then the juice is drawn off and 
fermentation is completed without the skins. 
Brandy is added to appetizer and most dessert 
wines during production, usually to prevent the 
natural grape sugar from being fermented out 
completely. Sherry derives its nutlike flavor from 
a high-temperature treatment, from flor (flower) 
yeast fermentation, from a special system of 
aging, or from a combination of two or all three 
of these factors. Vermouth obtains its piquant 
and aromatic flavor from special herbs used in 
the production process. Sparkling wines are pre- 
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pared by subjecting dinner wines to a second Some of the European names for wines, par- 

fermentation within the bottle or other closed ticuiarly those with a geographical connotation, 

container; the type of dinner wine used, were adopted in the newer wine-growing 

whether red, pink, or white, determines the countries for wines with generally similar char- 

color of the sparkling wine. acteristics. When used outside the country' 

WINE PRODUCTION where the prototype originated, the generic 

France and Italy lead among wine-producing name of the wine is identified with the place of 

countries, at least so far as value of production production. For example, a sherry produced in 

is concerned. The annual worldwide yield of California is labeled a California sherry or an 

wine in the mid-1 970's was about 9,660,000,000 American sherry. 

gal., of which France and Italy together pro- In the successful production of wine, great 
duced about 43 percent. discretion, unremitting care, and wide experi- 

Famous French wines include red and white ence are essential. Climate, location, soil, grape 

Bordeaux wines, red and white Burgundies, and variety, vintage, and method of preparation pro- 
champagnes. Hermitage is a well-known wine foundly influence the character and composi- 

of the Rhone valley, as are Chateauneuf-du- tion of wine, and uniformity of the product is 

Pape and Cote R6tie. Germany is famous for its exceedingly difficult to maintain. The produc- 

hocks and Moselles; Austria produces many dif- tion of wine begins with the growing of the 

ferent wines, but exports very little; Hungary is grapes and ends only after the final racking of 

most famous for its Tokay; Spain is known for its the finished product. See Grape. 

sherry and Spanish red wines, Portugal for its AMERICAN WINES 

port, and Italy for Lachryma Christi, Chianti, and Wine grapes in the U.S. are varieties of two 

Marsala. principal species, Vitis vinifera , or European 

In the United States, by virtue of its wide wine grape, and V. labrusca, or native American 

range of soil and climate, all classes of wines, wine grape. Practically every wine grape grown 

many of which are of excellent quality, are pro- in California is of the European variety; those of 

duced. About 85 percent of U.S. wines are pro- 
duced in California. Young grapevines in precise patterns cover a vineyard 

in the Napa Valley of California. California Wine Growers 
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the remaining viticultural areas in the U.S. are 
native to the continent or are hybrids. 

History. Grapes were found growing in great 
profusion along the eastern seaboard by the 
Norse explorer Leif Ericson (q.v.) and others, 
and Vinland, or Wineland (q.v.), was the name 
applied to the new continent in Norse literature 
for many years. Later, the first settlers m Vir- 
ginia, Massachusetts, and other parts of the east 
encouraged grape growing, but attempts to 
make a palatable wine from the native grapes 
were futile. 

As long ago as 1616 expert French vineyardists 
were sent to Delaware with cuttings of the best 
obtainable vines, but 200 years later it was still 
impossible to acclimate European grapes to the 
soil and climate of the Atlantic seaboard. In the 
late 1700's John James Dufour (1763-1827) 
thought he had cultivated a European vine, but 
this Kentucky pioneer was actually growing a 
wild native vine; however, it was his efforts 
which gave the first encouragement to the de- 
velopment of the American wine grape. 

Many years of careful crossbreeding and culti- 
vation eventually domesticated a number of na- 
tive grapes for wine making, important exam- 
ples being the Catawba, Concord, Delaware, 


Ives, Niagara, Norton, and Scuppernong. By the 
middle of the 19th century a large and impor- 
tant wine industry built upon native grapes had 
been developed in New York, Ohio, New Jersey, 
Michigan, and other States. 

The growing of wine grapes also spread 
northward from Mexico into California when 
Jesuit missionaries, and later the Franciscans, es- 
tablished their missions along the Pacific Coast. 
Padre Junipero Serra (q.v.) founded Mission San 
Diego in 1769 and planted vines there when he 
found that the soil and climate were especially 
suited to the growth of the grape. 

These grapes, never clearly identified, are 
known as the Mission, and it was upon this type 
that early commercial winegrowers in California 
built their vineyards and their wineries. Until 
about 1824 the Franciscans were the only wine- 
growers in California, but in that year Joseph 
Chapman, one of the first Americans to settle 
there, set out 4000 vines in Los Angeles. 

Jean Louis Vignes (1779-1862), a Frenchman 
from Bordeaux, started a commercial vineyard 
near the present Union Station in Los Angeles a 
few years later and by 1833 was producing what 
seems to have been the best wine in California 
up to that time. 



Mechanical crusher deli- 
cately separates the 
grapes from their stems, 

California Wine Growers 




European vines were imported by Vignes in 
the early 1830's, but the great change from the 
Mission to a wide variety of the finest grapes 
obtainable in the best viticultural districts of Eu- 
rope took place nearly thirty years later, and was 
due largely to the efforts of Agoston Haraszthy 
de Mokcsa (1812?-69). 

Haraszthy, who fled his native Hungary in 
1840 for political reasons, settled in San Diego 
in 1849, where he planted several importations, 
possibly including the Zinfandel, believed to be 
of Hungarian origin, but never definitely identi- 
fied. Later this pioneer moved further north, set- 
tling at last in Sonoma. 

In 1861 Haraszthy was sent abroad by the gov- 
ernor of California to select the widest possible 
variety of cuttings for experimentation. He re- 
turned with more than 100,000 cuttings, includ- 
ing about 300 varieties. 

The real gold rush in California is often de- 
scribed as the great expansion of the wine in- 
dustry that followed the maturing of the grape- 
vines Haraszthy brought back from Europe. 
Many of the men who had come to the West in 
search of gold were winemakers from Europe, 
and these men and their descendants played a 
major part in the wine trade. 

More than 125 principal varieties of V. vinifera 


A worker gingerly rolls a barrel of wine through the 
cool damp tunnel of the winery. Joe Munroe - wine institute 

are grown commercially on the 485,000 Califor- 
nia acres devoted to vineyards. This viticultural 
area includes thirty-six of the fifty-eight 
counties, extending from the Mexican border 
almost to the Oregon line. 

As unsound and inferior wines began to be 
marketed, with the repeal of Prohibition (q.v.), 
regulations setting up quality standards were es- 
tablished by the Federal and some State govern- 
ments. 

United States Wine industry. Twenty-eight 
States have adopted Federal standards or have 
enacted even more stringent regulations as to 
the labeling of wines. The standards set by Cali- 
fornia are known as the highest in the world. 
Under these strict rulings the wines of America 
have become known for their excellence the 
world over and have been awarded numerous 
medals at international expositions. 

Wines grown in California, New York, Ohio, 
and other viticultural areas of the U.S. are in no 
sense imitations of foreign wines. They are indi- 
vidual and owe their characteristics to the soil, 
climate, rainfall, and other natural factors, as 
well as to the painstaking labor and watchful- 
ness that attend every stage of their growth. 
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More than seventy well-recognized wines are 
produced in the U.S. These include such famil- 
iar generic types as Burgundy, claret, port, Rhine 
wine, sherry, sauterne, Chablis, and champagne, 
as well as such varietal types as Barbera, Caber- 
net, muscatel, Riesling, Pinot Noir, Gamay, 
Chardonnay, Pinot Blanc, Semillon, Sauvignon 
Blanc, and Zinfandel. In addition, many excel- 
lent wines are labeled simply white table wine, 
sparkling wine, or the like, the name of the 
maker or the trademark further identifying the 
individual product. 

The wine industry in the U.S. produced about 
479,000,000 gal. annually in the mid-1970's. 

FOREIGN WINES 

The production of wine is one of the leading in- 
dustries of France, seventy-eight of the ninety- 
five departments producing it in large quan- 
tities. 

French Wines. Until 1875 France easily led the 
world, but in the following years its vineyards 
were devastated by the phylloxera (q.v.), which 
reduced the acreage between 1875 and 1887 
from 5,550,000 acres to 3,722,000, and the output 
of wine from 1,840,000,000 gal. to 535,000,000. 
The vineyards were restored after 1887 by graft- 
ing onto resistant American rootstocks, and the 
industry again flourished. The best-known 
wines made in France are Bordeaux, Burgundy, 
and champagne. The wines produced in the re- 
gion of the Gironde, in and near the district of 
Bordelais, are commonly called Bordeaux, and 
include a large number of wines with somewhat 
widely varying characteristics. Among the 
grapes employed in the production of Bordeaux 
are the Cabernet, Petit Verdot, Merlot, Malbec, 
and Carmenere for red wines, and Sauvignon, 
Semillon, Muscadelle, and Melon Blanc for 
white. Many light wines are made in this region; 
however, the light wines are usually blended 
with those having a higher percentage of alco- 
hol before being placed on the market. 
Bordeaux. The Bordeaux viticultural region is di- 
vided into five main districts, namely Medoc, 
Saint Emilion, and Pomerol (which produce red 
wines); Sauternes and Graves (which produce 
mostly white wines); and a number of lesser dis- 
tricts. In some districts, principally Medoc and 
Sauternes, the wines are graded according to 
their supposed relative merits. The first classifi- 
cation of the Medoc wines was made in the 
18th century, and has not been revised since 
1855, when six groups were made, the first five 
called classified growths, and originally valued 
in the order of their number. This classification 
is rigorously retained, and it is difficult for a 
wine to be promoted into a higher grade even 


though it may develop such a reputation that it 
will demand a higher price than many in the 
grades above it. 

Each of the Gironde districts produces wines 
distinctly different from those of the other dis- 
tricts, but this distinction is not commonly un- 
derstood, and the great majority of the wines of 
the Gironde region are sold simply as Bordeaux. 
Jura. Jura Department in eastern France near 
Switzerland, produces red, white, rose, and 
sparkling wines. Among the best wines of this 
region are the red, white, and rose wines of the 
Arbois district and the unusual light, sherrylike 
wines of Chateau-Chalon. 

Sauternes. The white wines made in the Sau- 
ternes district of the Bordeaux region are light, 
sweet wines made from Semillon, Sauvignon 
Blanc, and Muscadelle grapes, which develop a 
high sugar content from being left long on the 
vine. The rich, sweet-tasting, highly perfumed 
wines of the Sauternes district differ greatly 
from the other wines of Bordeaux. 

Burgundy. The wines of Burgundy, which once 
ranked highest, are still held in high estimation 
by connoisseurs. Burgundy is rich in flavor, 
smooth, velvety, and when aged has a peculiar 
delicate aroma not present in the new wine. It 
has a medium content of alcohol, acid, and sol- 
ids, and is full bodied and ruby red in color. The 
vineyards, growing Pinots, Gamay, and Char- 
donnay grapes, are located about halfway up 
the hillsides (800 to 1000 ft. high) in the Cote- 
d'Or between Dijon and Chalons. Other well- 
known regions of Burgundy are Chablis, which 
produces only white wines, and Beaujolais and 
Macon, which produce red and some white 
wines. 

Champagne. Champagne is the name given to a 
famous sparkling wine of French production, it 
derives its name from the ancient province of 
Champagne, where it was first produced. These 
wines, by French law, must be made from spe- 
cific grapes, must be made sparkling by a sec- 
ond fermentation in the bottle, and must be ap- 
proved by the local wine-tasting committee 
before they may be called champagne. 

Notwithstanding years of painstaking re- 
search, the exact date or the approximate period 
when champagne first made its appearance is 
not known. The most ancient references to it 
occur in poems printed in 1711 and 1712 but its 
existence before that date is certain. Its produc- 
tion is today an industry of great importance. 
The sparkle of champagne is developed by a 
second fermentation either in the bottle or in a 
larger container. The carbon dioxide formed by 
the second fermentation is prevented from es- 
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caping, and thus it builds up a strong pressure, 
sometimes as much as five or six atmospheres. 

The production of champagne demands the 
highest degree of skill and care. In one tradi- 
tional method the grapes are cut from the vines 
with scissors, the defective berries being re- 
moved; the fruit is carried to the press room 
with as little bruising as feasible and pressed 
quickly to avoid the extraction of an excess of 
tannin and coloring matter. After vigorous fer- 
mentation subsides the wine is racked into bar- 
rels, blended for the desired flavor, and re- 
moved to a cold cellar, where it is racked again 
in December. After the wine is allowed to age it 
is bottled, sugar and yeast are added, and the 
bottle is corked. The bottles are placed neck 
downward in an inclined position so that the 
sediment drifts down to the cork. When the 
wine clears, the cork is drawn, the sediment, 
dexterously removed, a small quantity of sweet- 
ened and flavored liquor is added, and the bot- 
tle is recorked quickly. 

In the bulk process the second fermentation 
occurs in a large stainless-steel container. After 
the sediment settles, the wine is drawn off and 
bottled under pressure. 


Finished California wine is sipped during final test by 
an expert wine taster. The wines are examined for their 
appearance and bouquet as well as for their flavor. 

Wine institute 

Austrian Wines. Austrian wines are little 
known in international commerce. No distinct 
type can be described, because the various parts 
of Austria produce widely different varieties. 
Many Austrian vineyards are fortunately lo- 
cated, and excellent wine may be produced by 
careful and efficient methods of production. 
The grapes are usually varieties native to the 
surrounding countries, especially Germany, 
Hungary, and Italy, and few characteristic local 
varieties are grown. 

Italian Wines. Italy ranks next to France in the 
production of wine. The vine grows profusely in 
all parts of Italy, and the soil, climate, methods 
of grape culture, and grape varieties are so var- 
ied that wines with many different characteris- 
tics are produced. Although some of the wines 
are named for the grapes used in their pro- 
duction, others are given the name of the local- 
ity in which the grapes are grown. An example is 
Barolo, made from Nebbiolo grapes grown near 
the village of Barolo, in Piedmont. Barolo is con- 
sidered by some to be the finest red wine of 
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Italy. Such wines as Asti Spumante, produced in 
Asti, the center of the Muscat grape-growing 
district, are among the most famous Italian 
wines. Equally or perhaps better known is the 
district of Chianti in Tuscany; the wines of that 
district are often bottled in characteristic straw- 
covered flasks. 

In addition to red wines, Italy produces some 
white wines, those of the Orvieto district being 
noteworthy, as is Lacrima Christi, produced in 
Campania. The southern part of Italy, including 
Sicily and other islands, produces sweet dessert 
wines, including Marsala, Malvasia, and musca- 
tel. 

Portuguese Wines. The soil and climate of 
Portugal are especially favorable to the grape, 
and some of the wines, which include red and 
white, sweet and dry, are among the most fa- 
mous in the world. Port, made in the mountains 
near Oporto, is said to have been first exported 
in 1678. By 1750 annual exports reputedly to- 
taled 2,000,000 gal. Grapes were introduced into 
the island of Madeira early in the 15th century, 


The filled wine bottle is held over a bright light, often 
still a candle in even the most modern wineries, to test 
if clouding or sedimentation has occurred . upi 



and since that time Madeira vintages have been 
in great demand. A light, sweet, aromatic Ma- 
deira wine called Malmsey from Monemvasia 
an island in the Greek archipelago, is made from 
fully ripe grapes partially dried on the vines and 
is produced in the Azores, the Canaries, Sar- 
dinia, and Sicily, as well as Madeira. 

Spanish Wines. The favorable soil and climate 
have made viticulture the most important agri- 
cultural industry of Spain, an industry which has 
repeatedly received governmental encourage- 
ment. The wines are high in alcohol, color, and 
aroma, and have been extensively used for 
blending with French wines, especially of the 
Gironde district, the red wines of Tarragona and 
La Rioja being favorites for this purpose. 

Sherry. Spain leads the world in the production 
of sherry, an appetizer wine ranging from dry to 
sweet. Spanish sherry is made in the southern 
part of the country between Port Saint-Mary 
(Puerto de Santa Maria) and Jerez, from which it 
is named. Some Spanish sherries contain only 14 
or 15 percent of alcohol; others may have as 
much as 18 percent or more of alcohol. The 
sherry wines of Spain and of some other 
countries are produced by a mild secondary fer- 
mentation with flor yeast, sometimes in an open 
courtyard in the heat of sun, after which it is 
aged by the so-called Solera system. In the latter 
process, casks of wines of different ages are ar- 
ranged usually in three tiers, the oldest wine 
being placed in the lowest tier. When fully 
aged, the wine in the lowest tier is partially 
drawn off and the casks are refilled from the 
tiers above. The casks in the second tier, con- 
taining the next-oldest wine, are then refilled 
from the top tier. 

Two basic types of Spanish sherry exist, 
namely Fino, very pale and very dry, and Olo- 
roso, rich, golden, and sweet. 

The principal grape varieties for sherry are 
mainly the Palomino, the Mantuo Castellano, 
the Mantuo de Pila, and the Pedro Ximenez, 
which is used for making very sweet wines and 
for the so-called blending sherries. 

The bulk of the annual production of wine is 
table wine, most of which is consumed locally 
during the year of the vintage. The La Rioja re- 
gion produces both red and white table wines 
made from French grape varieties. Montilla is a 
wine similar to sherry made in the Montilla Mts. 
near Cordoba. Three Catalonian wines which 
should be noted are a red wine, similar to port, 
produced in Tarragona; a dessert wine, Mosca- 
tel de Malaga, produced in Sitges and popular in 
Spain and Latin America; and a light, white, bev- 
erage wine produced in Alella. 
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German Wines. The valleys of the Rhine and 
the Moselle in eastern Germany,, long famous 
for their wines, mark the northern limit of suc- 
cessful viticulture, but probably they suffer from 
unfavorable climatic conditions, especially cold 
and wet, more frequently than any other region. 
In favorable seasons the wines are of excep- 
tionally fine flavor and delicate aroma. The 
Rhine valley is the most important wine district 
of Germany; north of Koblenz little wine is 
made; between Koblenz and Assmannshausen 
the wine produced is inferior. From the vicinity 
of Assmannshausen to that of Mainz on the 
north bank of the river are many of the most fa- 
mous wine-producing localities, and in the 
neighborhood of Hochheim is produced the so- 
called hock, under which name English usage 
often includes ail Rhine wine. The best-known 
Rhine wine is Liebfraumilch. A slightly sweet, 
full-bodied white wine, this type usually is a 
blend of wines produced in the Rheinhessen 
district of the Rhine region. 

The valleys of the Moselle and the Saar, espe- 
cially in Lorraine, produce large quantities of 
high-grade wine. In Wurtemberg much low- 
grade wine is made. Characteristically German 
wine is white, but red wines are produced in 
some localities. 

The list of varieties of grapes employed is 
smaller than that of France, and includes Ries- 
ling (most widely grown), Traminer, Muller- 
Thurgau, Burger, Sylvaner, Rulander, Affentha- 
Ser, Arbst, Kleinberber, Orleans, and Elbling. 
Greek Wines. Since early historical times the 
hillsides and valleys of Greece have been fa- 
mous for their wines. The wines of Santorin are 
acknowledged as the best. Other celebrated 
Greek wines are the Malvoisies or the Kephissia 
of Attica, a red wine of Zante, and the so-called 
Tokays, which are largely exported from Patrai. 
The most popular and widely distributed wine is 
Mavrodaphne, a sweet red dessert wine made 
from the grape of the same name. Others in 
good repute are Thera, Caliste, and Saint Elie. A 
favorite among the Greeks is retsina, which re- 
fers to any white or rose wine that has been 
treated with pine resin. 

Hungarian Wines. Among the most prized 
Hungarian wines are Tokay and Egri Bikaver, 
produced from Hungarian varieties of grapes. 
German and Italian varieties are also grown. 
Among the celebrated vineyards are those of 
Erlau, Tokay, Bakator, Erdod, Somlyo, and 
Menes; the Hegyalja Mt. and the valleys of 
Samos and Bodrog in the north; and Rust, Also- 
Feher, the Banat, and the Wojwodina in the 
south. 


Swiss Wines. The wines of Switzerland are 
mostly dry, white, light-bodied, and sometimes 
slightly sparkling. Most widely known names are 
Dezaley, and Neuchaiei for white wines, and 
Dole for red. Grapevines include Chasselas, 
Pinot \oir, Camay, Muller-Thurgau, Riesling, 
Sylvaner, Klevner, and Nostrano. 

Other Wines. Among other major wine-pro- 
ducing areas are Africa, Australia, South Amer- 
ica, and the Soviet Union. The formerly French 
north African vineyards of Algeria, Morocco, 
and Tunisia were once the source of vast 
amounts of ordinary wine with some excellent 
exceptions, but have become less important. 
The Republic of South Africa and Australia pro- 
duce mostly dessert wines, but also table wines, 
some of which have won wide acceptance on 
the world market. South America has a long his- 
tory of wine growing. Its best wines come from 
Chile, where the vineyards were established by 
immigrants from the Bordeaux region of France, 
in the mid-1970's the Soviet Union produced 
about 839,500,000 gal of wine annually, much of 
it in the Caucasus, where the wine-bearing plant 
apparently originated. Sparkling wines are prev- 
alent, but all types of wine are produced. 
WINFIELD, city in Kansas, and county seat of 
Cowley Co. on the Walnut R., about 36 miles s.E. 
of Wichita. The city is a shipping point in the 
agricultural area of the Arkansas River. The city 
has oil and gas fields in the vicinity. The Snyder 
Memorial Research Foundation for research in 
biochemistry is situated here. It is the site of 
Southwestern College (1885) and Saint John's 
College (1893). Founded in 1870, Winfield was 
incorporated as a city in 1873. Pop. (1960) 
11,117; (1970) 11,405. 

WINFRfD, Saint. See Boniface, Saint. 

WING, in biology, one of paired movable ap- 
pendages by means of which flight may be 
achieved. Birds, bats, and insects propel them- 
selves through the air by flapping their wings. 
The extinct reptile pterodactyl (q.v.) also flew in 
this manner. This type of flight, sometimes 
called true flight, is distinguished from gliding 
flight, in which the wings are outstretched to 
sustain flight with little or no motion. Gliding 
flight is found among certain fish, mammals, 
amphibians, and reptiles, and is also employed 
by various birds, including hawks, vultures, and 
gulls. 

Among vertebrates, the wing is homologous 
to the forelimb or arm, and assumes many dif- 
ferent shapes. The wings of a bird (q.v.) are cov- 
ered with feathers, and form a support and axis 
to which are attached the muscles that move it. 
Those of a bat (q.v.) are merely membranes 
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The outstretched wings of the ring-hilled gull enable it 
to sustain gliding flight with little or no motion . 

Allan D. Cruickshank - National Audubon Society 

which are spread across modified fingers, and 
are attached to the side of the body to form a 
patagium. The wings of the so-called flying ani- 
mals, such as flying foxes, flying lizards, and the 
flying squirrel (q.v.), are merely expansions of 
the skin along the sides of the body. They are 
not organs of flight, but serve only to assist the 
animals in jumping from tree to tree, or from a 
tree to the ground. Among invertebrates, true 
wings are found only in insects, and consist usu- 
ally of two layers of skin supported on hollow 
tubes, or nervures. They are often covered with 
minute scales, and always communicate with 
the respiratory system; see Insect. In the flying 
fish (q.v.), the flightlike movements are accom- 
plished by means of large pectoral fins which 
are modified to serve as wings. 

Wings are used for many purposes other than 
for flight. They assist many water birds to dive 
and swim by underwater motions analogous to 
flying; they shield eggs or tender fledglings from 
rain and hot sun during hatching and brooding; 
and they serve as weapons for such animals as 
the turkey and spurwinged goose. In birds such 
as the snipe and hummingbird (qq.v.), and in 
many insects, the wings are modified so as to 
make a distinctly audible noise when in flight. 
Wings are also utilized by many animals as a 
means of emotional expression, especially dur- 
ing the mating season. In such cases they are 
fluttered, elevated, spread, beaten against the 
body, or clapped together over the back to pro- 
duce drumming or crackling sounds expressing 
excitement or serving as signals or challenges. 

For wing in airplane, see Aerodynamics; Air- 
plane: Airplane Structure; Flight, Theory or. 


WINGATE'S RAIDERS, name given during 
World War II to a corps of British, Burmese, and 
Gurkha commandoes, commanded by British 
Major General Orde Charles Wingate (1903-44), 
who fought behind Japanese lines in Burma. 
General Wingate organized his effective force 
in 1941 at the request of his British superiors, 
and their daring guerrilla strikes dealt a signifi- 
cant blow to Japanese advancement in south- 
eastern Asia. Also known as the Chindits, after 
dragon statues fronting Burmese temples, the 
raiders demolished bridges, military installa- 
tions, ammunition dumps, and railway lines, 
and by 1944 had infiltrated deep into Japanese- 
held territory, where they relayed intelligence to 
the British Royal Air Force. They played a key 
role in the Allied counteroffensive and eventual 
recovery of Burma and helped prevent a Japa- 
nese invasion of India. The raiders continued 
their operations after General Wingate was 
killed in an airplane crash in April, 1944. See 
Commando; Guerrillas; Stilweli, Joseph Warren. 
WINGED VICTORY. See Nike 
WINKELRIED, Arnold von (d. 1386), Swiss pa- 
triot. According to tradition, he made possible 
the Swiss victory over the Austrians at Sempach 
(q.v.), in Switzerland, on July 9, 1386. He is said 
to have seized all the Austrian spears he could 
reach and to have buried them in his own 
breast, thus creating a gap in the Austrian line 
through which his countrymen could rush. The 
degree of truth in the legend is disputed among 
authorities. Nevertheless, Winkelried remains a 
national hero in Switzerland and a monument 
in his honor was erected in 1886 on the site of 
the battlefield at Sempach. See Switzerland: 
History. 

WINNEBAGO, North American Indian tribe 
formerly residing in the Green Bay area of the 
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oresent-day State of Wisconsin. The Winnebago 
speak a Siouan (q.v.) dialect and now live on 
reservations in Wisconsin and Nebraska. 
WINNEBAGO, largest lake of Wisconsin, in 
Calumet, Fond du Lac, and Winnebago coun- 
ties, 48 km (30 mi.) long, with a maximum 
breadth of 16 km (10 mi.). It constitutes part of 
the course of the Fox R., which enters it at Osh- 
kosh and issues from its n. extremity. The lake 
covers 557 sq.km (215 sq.mi.). 

WINNER, Septimus (1827-1902), American 
composer and music teacher, born in Philadel- 
phia, Pa. He taught the technique and art of var- 
ious musical instruments and wrote some 200 
instruction manuals as well as many hundreds 
of transcriptions for piano and violin. His most 
successful composition was "Listen to the 
Mocking Bird" (1855), which achieved a sale of 
20,000,000 copies within twenty years. 
WINNETKA, village of Illinois, in Cook Co., 
about 18 miles n. of central Chicago. Some 
manufacturing is done here. Established in 1854, 
Winnetka was incorporated as a village in 1869. 
Pop. (1960) 13,368; (1970) 14,131. 

WINNIPEG, city and provincial capital, s. 
Manitoba, Canada, at the confluence of the As- 
siniboine and Red rivers, about 100 km (60 mi.) 
n. of the United States boundary. Served by ma- 
jor railroads and highways and by a busy inter- 
national airport, the city is the trade center for a 
wide grain- and livestock-producing region and 
for the mining districts of n. Manitoba. It has 
large grain elevators and vast stockyards and rail 
yards. Winnipeg also has many manufacturing 
industries, which have benefited from the avail- 
ability of inexpensive hydroelectricity generated 
by facilities on the Winnipeg R. Manufactures 
of the city include food products, notably pro- 
cessed grain, dairy goods, and meat; forest prod- 
ucts; motor vehicles and farm machinery; rail- 
road rolling stock; and clothing. 

Winnipeg is a cosmopolitan city, with a var- 
ied cultural life. It is the site of the University of 
Winnipeg (1871), the University of Manitoba 
(1877), the Manitoba Museum of Man and Na- 
ture, and the Winnipeg Art Gallery. The city also 
supports the Winnipeg Symphony Orchestra 
and the Royal Winnipeg Ballet. Other points of 
interest include the Manitoba Legislative Build- 
ing, the remains of Fort Garry, and Old Saint 
Andrew's Church (1845-49). 

History. The first white settlement on the site 
of modern Winnipeg was established in 1738 by 
the French-Canadian explorer Pierre Gaultier de 
Varennes, Sieur de La Verendrye (q.v.), who 
built Fort Rouge there. The structure was subse- 
quently abandoned, but in 1804 the North West 


Company built Fort Gibraltar nearby, and in 
1312 a group of Scots and Irish Immigrants set- 
tled in the area. Sn 1821 the Hudson's Bay Com- 
pany enlarged Fort Gibraitarand renamed it Fort 
Garry. The community developed slowly as a 
fur-trading and distribution center. In 1870 it 
was named Winnipeg and became the capital of 
the new province of Manitoba; in 1873 Winni- 
peg was incorporated as a city. The economic 
growth of the city was spurred by the opening 
of a rail link with Saint Paul, Minn., in 1873, and 
by the coming of the Canadian Pacific Railway, 
in 1881. Many European immigrants settled in 
Winnipeg in the early 1900's, and by 1914 the 
city had about 203,000 inhabitants. After 1940 
Winnipeg's industrial plant was increased sub- 
stantially, and the city's economy also profited 
from the growth of n. Manitoba as a mining re- 
gion. In 1972 Winnipeg annexed several of 
the adjacent communities, including Saint Boni- 
face and Saint James- Assiniboia, and thereby 
became Canada's third most populous city. 
Pop. (1976) 560,874; Census Metropolitan Area 
578,217. 

WINNIPEG, LAKE, large lake of s. Manitoba, 
Canada, near the city of Winnipeg. A remnant of 
prehistoric Lake Agassiz, it is 425 km (264 mi.) 
long and has an area of 24,390 sq.km (9417 
sq.mi.). The comparatively shallow fake is fed by 
several rivers, including the Red, Saskatchewan, 
and Winnipeg, and it is drained by the Nelson 
R., which flows to Hudson Bay. Among the large 
islands in the lake are Reindeer Island and Hekla 
Island. The w. lakeshore is well forested. Lake 
Winnipeg has important commercial fisheries, 
and its S. shore is a summer resort area. The lake 
was discovered in 1733 by the French-Canadian 
explorer Jean-Baptiste de La Verendrye (1713- 
36). 

WINNIPEGOSIS, LAKE, lake of w. Manitoba, 
Canada. It is about 200 km (125 mi.) long and 
has an area of 5374 sq.km (2075 sq.mi.). The lake 
drains S.E. into Lake Manitoba and then into 
Lake Winnipeg. Lake Winnipegosis has large 
commercial fisheries. 

WINNIPESAUKEE, LAKE, formerly WINNEPE- 
SAUKEE, largest lake of New Hampshire, in Car- 
roll and Belknap counties near the s. extremity 
of the White Mts. It is 143 m (470 ft.) above sea 
level, has a maximum depth of 91 m (300 ft.), is 
40 km (25 mi.) long, 19 km (12 mi.) wide, and 
covers 184 sq.km (71 sq.mi.). The Winnipesau- 
kee R., one of the headwaters of the Merrimac 
R., is its outlet. Noted for its beauty, the lake 
contains more than 300 islands and is sur- 
rounded by wooded hills. It is the center of a 
popular resort region. 
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WINONA, city in Minnesota, and county seat 
of Winona Co., on the Mississippi R., 40 miles e. 
of Rochester. On three sides of the city pictur- 
esque limestone bluffs tower 500 to 600 ft. 
above the river. Winona is a shipping and in- 
dustrial center for the surrounding agricultural 
and limestone-quarrying region. The principal 
industrial establishments in the city include rail- 
road repair shops and factories producing auto- 
mobile accessories. Saint Mary's College (1913) 
and the College of Saint Teresa (1910), re- 
spectively Roman Catholic colleges for men and 
women, and a State teachers' college are lo- 
cated in the city. Winona was founded in 1851 
and chartered as a city in 1857. Pop. (1960) 
24,895; (1970) 26,438. 

WINSLOW, name of a family of English colo- 
nizers in America. The following are its most im- 
portant members. 

Edward Winslow (1595-1655), one of the Pil- 
grim Fathers (q.v.), born in Droitwich, Worces- 
tershire, England. He came to America in 1620 
on the Mayflower (q.v.) and was a founder of 
Plymouth Colony (q.v.), in the present-day State 
of Massachusetts. In 1621 he negotiated a treaty 
of friendship with the local Wampanoag Indians 
(q.v.), and he was one of the first settlers to ex- 
plore the New England coast and establish trad- 
ing relations with the Indian tribes of that area. 
Between 1624 and 1646 he served on the gover- 
nor's council of Plymouth Colony, and he was 
elected governor in 1633, 1636, and 1644. in 
1635, while visiting England as an agent for the 
colony, he was imprisoned for several months 
by the archbishop of Canterbury, William Laud 
(q.v.), on charges that he had committed of- 
fenses against the Anglican Church. Winslow 
returned to England during the Great Rebellion 
(q.v.), and after the triumph of the Puritan cause 
he served the Commonwealth government of 
the English lord protector Oliver Cromwell (see 
under Cromwell). In 1655 Cromwell sent him on 
a campaign against the Spanish West indies; he 
died during the return trip to England. Among 
his writings are several works valued by histori- 
ans of the New England colonies, notably Good 
Newes from New England (1625), Hyprocrisie 
Unmasked (1646), and Glorious Progress of the 
Gospel Among the Indians (1649). 

Josiah Winslow (1629?-80), Puritan statesman 
and soldier, son of the preceding, born in Plym- 
outh Colony, and educated at Harvard College 
(now Harvard University). He served on the 
governor's council of Plymouth Colony from 
1657 until 1673, when he was elected governor. 
The first native-born governor of a New England 
colony, he held that post until his death. In 


1675-76, during King Philip's War, Winslow was 
commander in chief of the colonial army; see 
Philip, sachem of the Wampanoag. See Massa- 
chusetts: History. 

WINSLOW, John Ancrum (1811-73), Ameri- 
can naval officer, born in Wilmington/tNC. He 
entered the United States Navy as a midship- 
man in 1827, attained the rank of lieutenant in 
1839, and became a commander in 1855. During 
the first year of the American Civil War he 
served under Capt. Andrew Hull Foote (q.v.), of 
the Union navy, in operations on the Mississippi 
R.; see Civil War, The American. Winslow was 
promoted to the rank of captain in July, 1862, 
and given command of the armored cruiser 
U.S.S. Kearsarge, with the special duty of track- 
ing down Confederate raiders in European wa- 
ters. In June, 1854, he learned that the famous 
Confederate privateer Alabama , commanded by 
Captain Raphael Semmes (q.v.), was at 
Cherbourg, France. Proceeding to that port, he 
engaged the Alabama on June 19, 1864, and 
forced her to surrender; see Alabama Claims. For 
his victory Winslow received a Congressional 
vote of thanks and promotion to commodore. 
He attained the rank of rear admiral in 1870 and 
commanded the squadron of the U.S. Navy in 
the Pacific Ocean from 1870 until 1872. 
WINSOR, Justin (1831-97), American librarian 
and historian, born in Boston, Mass., and edu- 
cated at Harvard University and in Germany at 
the University of Heidelberg. He began his ca- 
reer as a journalist. In 1866 he was made a trus- 
tee of the Boston Public Library and in 1868 he 
became superintendent of that institution, in 
1877 he was appointed librarian at Harvard Uni- 
versity, a position he held for the remainder of 
his life. He was a founder in 1876 of the Library 
journal and of the American Library Association 
and president of the association from 1876 to 
1885. Winsor edited the Memorial History of 
Boston (1880-82) and Narrative and Critical His- 
tory of America (8 vol., 1884-89). His writings in- 
clude The Reader's Handbook of the American 
Revolution (1879), Christopher Columbus 
(1891), The Mississippi Basin (1895), and The 
Westward Movement (1897). 
WINSTON-SALEM, city in North Carolina, 
and county seat of Forsyth Co., 68 miles n.e. of 
Charlotte. It is one of the largest tobacco proc- 
essing centers in the world. Other important in- 
dustries include the manufacture of hosiery, 
textiles, underwear, electronic equipment, and 
furniture. Among the points of interest is Old 
Salem, a restored, 18th-century Moravian settle- 
ment. Noteworthy structures in Old Salem are 
Salem Tavern (1784), Wachovia Museum (1794), 
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and the Home Moravian Church (1800). The ed- 
ucational institutions of the city include Salem 
College, founded (1772) as Salem Girls School, 
Wake Forest University (1833), and Winston- 
Salem State University (1892). 

Salem was founded in 1766 by a group of Mo- 
ravians from Pennsylvania; see Moravian 
Church. Winston was established in 1849 as the 
county seat of the newly created Forsyth 
County. In 1913 the two communities were 
merged as Winston-Salem. Pop. (1970) 132,913. 
WINTERBERRY, common name applied to 
various North American species of holly (q.v.), 
belonging to the genus Ilex. The common win- 
terberry, I. verticillata , or black alder, is a decid- 
uous shrub, with spreading branches, from 6 to 
12 ft. in height. It is found in eastern North 
America as far west as Wisconsin. Great quan- 
tities of brilliant red berries appear on the win- 
terberry in October. The twigs are popular as 
vase ornaments because the berries retain their 
brightness for several months. The smooth win- 
terberry, /. laevigata , is a low shrub similar to the 
black alder. 

WINTERGREEN, or CHECKERBERRY or TEA- 
BERRY, common names applied to an evergreen 
shrub, Gaultheria procumbens, in the Heath 
family, Ericaceae. The shrub, native to eastern 
North America, bears solitary white flowers and 
scarlet berrylike fruit. The leaves yield a volatile 
oil, called wintergreen oil, which is used as a fla- 
voring agent and in medicine as a local antiseptic 
and an ingredient of liniments. Wintergreen 
oil is now produced synthetically as methyl sali- 
cylate; see Salicylic Acid. 

WINTER HAVEN, city of Florida, in Polk Co., 
about 15 miles E. of Lakeland, A marketing cen- 
ter and a resort area, the city also has some man- 
ufacturing. The most important industry is the 
canning of citrus fruits. Cypress Gardens is 
nearby. The American Boating Association holds 
its annual races at Winter Haven. Pop. (1960) 
16,277; (1970) 16,136. 

WINTER OLYMPICS, popular designation for 
the Olympic Winter Games, the winter sports 
competitions forming a division of the Olympic 
Games. Speed and figure skating, skiing, ice 
hockey, luge, or tobogganing, biathlon, or skiing 
and shooting, and bobsledding are the sports. 
The contests usually take place in the February 
preceding the regular, or summer, Games. Ice- 
skating competitions were included in the 
Olympic Games of 1908 and 1920. The first full- 
scale Winter Olympics was staged in 1924 at 
Chamonix, France; the contests have been held 
regularly since that time. Norwegian athletes 
won the unofficial national title in 1924. In the 


1928 games, in Saint-Moritz, Switzerland, the 
Norwegians triumphed again. The United States 
athletes won the unofficial title in the 1932 
Winter Olympics in Lake Placid, N.Y. in the 1936 
games in Garmisch-Partenkirchen, Germany, 
the Norwegians were once again victorious. The 
Games were resumed after World War \\, and 
the unofficial title was won by Sweden in 1948 
in Saint-Moritz; by Norway in 1952 in Oslo, and 
in 1968 in Grenoble, France; by the Soviet Union 
in 1956 in Cortina d'Ampezzo, Italy, in 1960 at 
Squaw Valley, Calif., in 1964 in Innsbruck, Aus- 
tria, in 1972 in Sapporo, japan, and in 1976 in 
Innsbruck; and by East Germany in 1980 in Lake 
Placid. 

See Olympic Games and separate articles on 
the sports mentioned above. 

WINTER PARK, city of Florida, in Orange Co., 
about 6 miles n. of Orlando. Primarily residen- 
tial, the city is popular as a winter resort. Winter 
Park is in the center of a citrus fruit area in 
which the Temple orange was developed. In the 
city is Rollins College, founded in 1885. Estab- 
lished in the 1850's, Winter Park was incorpo- 
rated in 1887. Pop. (1960) 17,162; (1970) 21,895. 
WINTERTHUR, city of Switzerland, in Zurich 
Canton, 12 miles n.e. of Zurich. It is an important 
railroad center and is noted for the manufacture 
of locomotives, diesel engines, and textiles. 
Among the points of interest are the town hall, a 
16th-century church, and the museum and art 
gallery. It became a Hapsburg possession in 1264 
and was sold to Zurich Canton in 1467. Pop. 
(1971 est.) 92,700. 

WINTHROP, town of Massachusetts, in Suf- 
folk County, on Boston Harbor, 5 miles n.e. of 
Boston. The town is on a peninsula in Massa- 
chusetts Bay, and is a residential suburb of Bos- 
ton. It was settled in 1635 and incorporated in 
1852. Pop. (1960) 20,303; (1970) 20,335. 
WINTHROP, name of a colonial American 
family of English origin. The following are its 
most important members. 

John Winthrop (1588-1649), born in Edward- 
stone, West Suffolk, England, educated at the 
University of Cambridge, and trained for the law 
at Gray's inn, in London. In 1623 he was ap- 
pointed to the lucrative position of attorney in 
the court of wards and liveries, but he lost that 
post in 1629, probably because of his Puritan be- 
liefs and associations; see Puritans. Later in 1629 
the Massachusetts Bay Company (q.v.) in Lon- 
don selected him to govern their colony in New 
England. With a company of some 1800 Puritan 
settlers, Winthrop sailed from Yarmouth in 
March, 1630, and landed at Salem, Mass., on 
June 12. Shortly thereafter he settled in the 
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Shawmut Peninsula community, later renamed 
Boston; see Boston: History. 

Winthrop was elected governor of Massachu- 
setts Bay Colony twelve times between 1630 and 
1649. Believing that the colony could be more 
effectively governed by a few learned and pious 
leaders, he opposed an unlimited democracy. 
For this reason, while serving as deputy gover- 
nor under Sir Henry Vane, he considered that 
the doctrines of the religious reformer Anne 
Hutchinson (qq.v.) threatened to subvert moral 
law. Winthrop presided over the court that 
found Anne Hutchinson guilty and banished her 
from the colony. In 1643 he helped to organize 
the New England Confederation (q.v.), which 
he served as the first president. Winthrop was 
one of the most distinguished and capable fig- 
ures of colonial New England. His administra- 
tive ability and wisdom were in large part re- 
sponsible for the early prosperity of the 
Massachusetts Bay Colony. His journals were 
published in 1825-26 as History of New England 
1630 - 1649 . 

See Massachusetts: History. 

John Winthrop (1606-76), son of the preced- 
ing, born in Groton, West Suffolk, England, and 
educated at Trinity College, Dublin. He joined 
his father in Massachusetts Bay Colony in 1631, 
and in 1646 he founded the town of New Lon- 
don, in the Connecticut colony. From 1657 until 
his death Winthrop served almost without inter- 
ruption as governor of the Connecticut colony. 

See Connecticut: History. 

WIRE, elongated, flexible filament made of 
ductile metal and produced in various sizes, or 
diameters, designated by gauge numbers; see 
Metals. The metals used for wire production are 
mainly copper, aluminum, steel, brass, iron, 
gold, silver, and platinum. For solid or single- 
piece wire the size or gauge number relates to 
the cross section of the wire perpendicular to its 
longitudinal axis. Gauge numbers of stranded 
wire refer to the total cross section of the con- 
stituent wires. Various gauges are used in the 
United States for different kinds of wire. The 
standard scale for copper and aluminum wire is 
the so-called American, or Brown and Sharpe, 
wire gauge, which ranges from gauge no. (XXX), 
with a diameter of 0.460 in., to gauge no. 40, 
with a diameter of 0.00314 in. For steel and iron 
wires, the standard is the U.S. steel-wire gauge, 
which ranges from no. 0000000 for 0.490 in. to 
no. 50 for 0.0044 in. 

The modern process of producing wire con- 
sists essentially of drawing a metal rod through 
successively smaller conical holes in tungsten- 
carbide dies until the desired diameter is ob- 


tained; see Die. The dies for very fine wires are 
made of commercial diamonds rigidly set in 
metal disks. After a certain number of draws 
depending on the type of metal, wire becomes 
hard and brittle and must be annealed by con- 
trolled heating and cooling to restore its ductil- 
ity; see Annealing. 

Uses. Wire has many different applications in 
modern technology and in household use, and 
the type of wire used depends upon the pur- 
pose for which it is employed. Telephone and 
telegraph (qq.v.) wires are usually made of cop- 
per, which has high electrical conductivity; see 
Conductor, Electrical. For high-tension elec- 
trical transmission lines, aluminum wire is em- 
ployed because it is a good conductor, is less 
expensive, and lighter in weight than copper. 
Iron wire is used for electrical resistors; see Re- 
sistance. 

The springs used in upholstery and the strings 
for musical instruments are often made of steel 
wire; see Spring. Steel is used also in the manu- 
facture of wire cables for suspension bridges 
and for fencing requiring high tensile strength 
(q.v.). Very fine platinum wire is used in various 
scientific instruments and in such mechanisms 
as watch springs, and a fine wire is often used as 
a fuse (q.v.), an electrical safety device that 
melts and interrupts an overloaded electric cir- 
cuit (q.v.). Wire is employed in the manufacture 
of numerous other products, including rope, 
netting, screens, wired glass, and jewelry. Many 
modern handicrafts and sculptures utilize wire 
as a material. 

See also Cable, Electric; Electric- Power Sys- 
tems; Insulation. 

WIRE RECORDER. See Sound Recording. 
WIRETAPPING, interception of telephonic or 
telegraphic communications by electronic lis- 
tening or recording devices for purposes of es- 
pionage or surveillance. In the United States, 
wiretapping is prohibited by a 1968 Federal stat- 
ute and the laws of some States. Wiretapping by 
law enforcement officers, however, is permitted 
under the Federal statute and the laws of some 
States, provided a court order has been ob- 
tained. 

A Presidential commission in 1967 recom- 
mended that law enforcement authorities be 
permitted to engage in wiretapping to combat 
organized crime, and the Supreme Court of the 
United States (q.v.) indicated that wiretapping 
could be employed without violating the Fourth 
Amendment to the Constitution of the United 
States (q.v.). A major Supreme Court decision in 
1937, however, imposed strict restrictions on the 
use by Federal officers of the information ob- 
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tained by such interception and forbade its use 
as evidence in court In the first three years after 
the enactment of the 1968 statute, about 600 
Federal wiretaps resulted in over 1500 arrests. 

Although court-ordered wiretapping is now 
legal, wiretapping by the Federal government 
without a court order is not. The courts have 
sustained its use to obtain foreign intelligence 
information, but in 1971 the Supreme Court 
held in two different cases- (1) that domestic 
electronic surveillance of radical political 
groups without a court order violated the 
Fourth Amendment, and (2) that witnesses be- 
fore a grand jury could refuse to answer ques- 
tions arising out of information developed from 
unauthorized wiretaps. 

Commercial or industrial espionage by rival 
manufacturers, although illegal, is sometimes 
carried out by wiretapping. See Espionage. Com- 
mercial Espionage ; Espionage Technology 
WISCONSIN, one of the East North Central 
States of the United States, bounded on the n. 
by Lake Superior and the upper peninsula of 
Michigan, on the E by Green Bay and Lake 
Michigan, on the s by Illinois, on the sw by the 
Mississippi R., and on the w. by the Mississippi 
and Saint Croix rivers. Wisconsin measures 
about 300 mi. from n to s and about 295 mi. 
from e. to w 


Area (26th State in rank) 
Land 

Inland water 
Population 


Altitude 
Capital 
Largest city 

Entered Union (30th State) 

Nickname 

Motto 

Song 

Tree 

Flower 

Bird 


56,154 sq. mi. 
54,464 sq. mi. 
1690 sq. mi. 
(1970, 16th in rank) 4,417,933 
(1960, 15th in rank) 3,951,777 
(1950) 3,434,575 
581 ft to 1953 ft. 
Madison (1970) 173,258 
Milwaukee (1970) 717,372 
May 29, 1 848 
The Badger State 
Forward 
“On, Wisconsin 1 *' 
sugar maple 
wood violet 
robin 


THE LAND 

The surface of Wisconsin consists, for the most 
part, of rolling plains modified by ridges and 
hills. The Northern Highland district, in north- 
central Wisconsin, a dome-shaped, slightly dis- 
sected plain, contains the highest point in the 
State, Timms Hill (1953 ft.). Here also are the 
Gogebic Iron Range, a long, narrow ridge nearly 
1800 ft. above sea level; and a number of parallel 
ridges of trap rock, isolated hills of quartzite, 
and glacial hills. 

Other topographical features found in Wis- 
consin are the Lake Superior lowland, the cen- 
tral plain, the eastern ridges and lowlands, and 
the western uplands. The lowest point in the 
State (581 ft.) is on Lake Michigan. The mean el- 
evation of Wisconsin is 1050 ft. 


Rivers and Lakes. The Mississippi R and its 
tributary, the St Croix R , form most of the bor- 
der of Wisconsin with Minnesota and Iowa 
Other major rivers that flow into the Mississippi 
are the Wisconsin, Black, and Chippewa rivers. 
The Fox R., which rises in south-central Wiscon- 
sin and receives the Wolf R , flows through Lake 
Winnebago, the largest of the more than 8600 
lakes in the State, and thence to Green Bay. The 
Me nominee R. forms part of the border with 
Michigan and empties into Green Bay. Among 
the other large lakes in Wisconsin are Lakes 
Poygan, Mendota, and Koshkonong in the s, 
and Lake Tomahawk in the n Artificial lakes in- 
clude Lake Chippewa, Petenwel! Flowage, Cas- 
tle Rock Flowage, and Big Eau Pleme Reservoir 
on the Wisconsin R , and Flambeau Flowage on 
the Flambeau R 

Climate. Wisconsin has a typically continental 
climate, with some modification by Lakes Mich- 
igan and Superior. Winters are cold and snowy, 
and summers are warm. The highest tempera- 
ture recorded in the State was 114° F (at Wis- 
consin Dells); the lowest, —54° F. (at Danbury). 
Annual precipitation averages 30 to 34 in in the 
w uplands and n highlands, declining to 28 to 
30 in. over the rest of the State. Snowfall ranges 
from 30 in. in the extreme s to more than 100 in 
on the w slope of the Gogebic Range in the n 
The average annual number of days with meas- 
urable precipitation is 109 at La Crosse, 114 at 
Madison, and 119 at Green Bay and Milwaukee. 
Tornadoes average four per year. 


Climate 

La Crosse 

Madison 

Milwaukee 

Normal temperatures 

On ° F.) 

January maximum 

25.0 

25,4 

27.3 

January minimum 

7.1 

8.2 

11 4 

July maximum 

83.0 

81.4 

80 4 

July minimum 

62.5 

58.8 

59.3 

Annual 

46.4 

44.9 

45,7 

Normal precipitation 
(in inches) 

Wettest month 

4.44 

4.33 

3 58 

Driest month 

.87 

.95 

1.13 

Annual 

29.08 

30.25 

29.07 

Latest frost 

May 1 

April 26 

April 20 

Earliest frost 

Oct 8 

Oct 19 

Oct 25 

Mean number of days 
between latest and 
earliest frosts 

161 

177 

188 

Plants and Animals. The 

principal 

trees in 


Wisconsin forests are eastern hemlock, maples, 
American elm, American basswood, and yellow 
birch. Shrubs include juniper, chokecherry, and 
hazel Wild flowers are abundant and include 
trillium, lotus, and forty-five species of native 
orchid. The better-known forms of wildlife na- 
tive to the State are the white-tailed deer, black 
bear, beaver, muskrat, gray wolf, red fox, and 
mink. Game birds include the introduced 
pheasant, ruffed and ring-necked grouses, Can- 
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INDEX TO MAP OF WISCONSIN 
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North Bay 

F 2 

Washburn q 

B 2 

AlSouez . - - 

F 4 

Green Bay q 

F 4 

North Fond du Lac . , 

. E 5 

Waterford 

E 2 

Alma G 

. 84 

Greendale . . 

. .F 2 

North Frame . 

E 2 

Waterloo 

E 5 

Aitoona . 

.6 4 

Greenfield 

. F 2 

Oak Creek . 

F 2 

Watertown 

E 5 

Amery 

. A3 

Green Lake o 

. . E 5 

Oconomowoc . 

. D 1 

Waukesha o 

. El 

Antigo G 

,D3 

Greenwood 

C 4 

Oconto © . 

. F 4 

Waunakee 

D 5 

Appleton G- 

£4 

Hales Comers 

. F 2 

Oconto Falls 

. E 4 

Waupaca O 

D4 

Arcadia 

. B 4 

Hartford 

. . E 5 

Okauchee 

. D 1 

Way pun 

E 5 

Argyle 

D 6 

Hartland 

.E 1 

Omro . . . 

E 4 

Wausau © 

D 4 

Ashland o 

B 2 

Hayward 0 . ... 

.B 2 

Onalaska , . 

B 5 

Wausaukee 

. E 3 

Augusta . • • - 

. ,B4 

Hazel Green 

...C 6 

Oostburg . 

.. F 3 

Wautoma z ... 

.D 4 

Baldwin 

A 4 

Hillsboro 

. C 5 

Oregon 

D 6 

Wauwatosa . 

F 1 

Balsam Lake G • ■ . . 

. A3 

Horicon . . 

. .E 5 

Osceola 

. . .A3 

WestAliis 

F 1 

Baraboo 0 

. D 5 

Hortonville 

. E 4 

Oshkosh 0 . 

. E 5 

West Bend © 

E 5 

Barron © . . 

. B 3 

Howard 

. E 4 

Osseo 

B 4 

West Milwaukee 

-F 1 

Bayfield 

. .C 1 

Hudson 0 

. ..A3 

Owen 

.C 4 

West Salem . . . 

.C 5 

Baysibe . . 

FI 

Hurley © . . 

C 2 

Palmyra . 

D 2 

Wesfby ... 

. C 5 

Beaver Dam 

, .E 5 

independence .... 

. .B 4 

PartieevsHe 

. D 5 

Weyauwega 

. D 4 

Beloit 

. .D 6 

ioia 

. .D 4 

Park Fails 

. C 3 

Whilefish Bay 

, FI 

Benton , 

C 6 

iron River 

. B 2 

Pepin 

A 4 

Whitehall © ... 

. B 4 

Berlin . .... 

. .D 5 

Janesville 0 , . . 

.16 

Perrygo Place. . 

,..E 6 

Whitewater 

. E 6 

Birchwood . 

. B 3 

Jefferson 0 

E 5 

Peshtigo 

F 3 

Whiting . 

D 4 

Black River Ralls 0 . 

.C4 

Juneau 0 . , . 

E 5 

Pewaukee . . 

. E 1 

Wind Lake 

. .E 2 

Blair 

. ,B 4 

Kaukaursa 

...E4 

Phelps . . 

D 2 

Wind Point 

F 2 

Bloomer 

.B3 

Kenosha 0 ... 

.F 6 

Phillips 0 . . 

C 3 

Winneconne 

£ 4 

Bonduel 

.£4 

Keshena G 

. . ,E 4 

Platteville 

C 6 

Winter ... 

C 3 

BoscobeJ 

C 5 

Kewaskum . 

. E 5 

Plymouth 

E 5 

Wisconsin Dells 

D 5 

Bnllion 

. F 4 

Kewaunee 0 . 

F 4 

Portage 0 .... 

D 5 

Winsconsin Rapids © 

D 4 

B redhead 

. .D 6 

Kief 

F 5 

Port Edwards . 

.C 4 

Wittenberg 

. D 4 

Brookfield . 

E 1 

Kimberly ... 

. . E 4 

Port Washington © 

F 5 

Wonewoc 

C 5 

Brown Deer ...... 

FI 

Kohler 

. F 5 

Poynette 

D 5 



Bruce 

8 3 

La Crosse 0 . . . 

. B 5 

Prairie du Chien © 

. B 5 

Physical Features 


Burlington . . 

E 6 

Ladysmith 0 

.C 3 

Prairie du Sac 

. .D 5 



Butler 

. E t 

La Farge 

. C 5 

Prentice 

— C 3 

Apostle (isis.) 

. C 1 

Cameron . 

. .B 3 

Lake Geneva . 

..E 6 

Prescott. 

. .A 4 

Apostle Isis Nat 'I 


Campbeitsport . 

. E 5 

Lancaster © . . . . 

C 6 

Princeton . 

. ..D5 

Lakeshore . 

C 1 

Cassviiie 

. G 6 

Land O 'Lakes 

...D2 

Pulaski 

...E4 

Bad River Ind. Res. . 

C 2 

Cedarburg 

. F 5 

Lannon 

...El 

Racine 0 ... 

.. F 2 

Beulah (take) , 

E 2 

Cedar Grove 

, F5 

Laona 

. .E 3 

Randolph . ... 

D 5 

Black (river) , . 

C 4 

Cbetek , . . .... 

. .8 3 

Lebanon ...... . 

. . D 1 

Reedsburg 

. . .0 5 

Chequamegon (bay) . . 

. ,C 2 

Chilton 0 , . 

E 4 

Little Chute 

. .E 4 

Rhinelander © . . . . 

. .D 3 

Chippewa (lake) . . 

.C 3 

Chippewa Falls 0 . 

. B 3 

Lodi 

.. D5 

Rib Lake 

, ,.C3 

Chippewa (river) 

. ,A4 

Clintonville 

E 4 

Loyal 

C 4 

Rice Lake 

.8 3 

Dells, The (valley) . 

D 5 

Colby 

.0 4 

Luck. 

. A3 

Richland Center © 

, .C 5 

Des Plaines (river) . . . 

F 6 

Colfax 

. .8 3 

Madison (cap ) 0 . . . 

. .D 5 

Ripon 

, ..£5 

Door (peninsula) 

F 4 

Columbus ... 

. E 5 

Manawa . 

. E 4 

River Falls 

. . .A 4 

Flambeau (river) 

.8 3 

Cornell ... 

. .B 3 

Manitowoc 0 

. ,F 4 

River Hills 

F 1 

Fox (river) . . . . 

£ 4 

C randan 0 

,.D3 

Marathon 

C 4 

Rothschild 

. . .D 4 

Green (bay) 

. ,F 4 

Cuba City 

..C 6 

Marinette G 

. F 3 

Saint Croix Fails. . . 

...A3 

Jump (river) 

.0 3 

Cudahy 

. .F 2 

Marion 

. . .E4 

Saint Francis. 

. . .F 2 

Kickapoo (river) 

. -C 5 

Cumberland 

..83 

Markesan .... 

D 5 

Sauk City 

. D 5 

Koshkonong (lake) . . 

.-D 6 

Darlington 0 

..C 6 

Marshfield 

. C 4 

Saukville 

..F 5 

Lac Court Oreflles Ind 


De Forest 

. -D 5 

Mauston 0 

. ..C5 

Schofield 

. .D 4 

Res 

. .B 3 

Delafieid . . 

. El 

Mayvtile 

...E5 

Seymour 

...E4 

Lac du Flambeau Ind 


Detavan 

. .£ 6 

Medford 0 

. .C 3 

Shawano 0 . 

.E 4 

Res. 

D 2 

Denmark . 

F 4 

Melien 

C 2 

Sheboygan 0 

. .F 5 

Mendota (lake). 

. .D 5 

De Pere 

. F 4 

Menasha 

. E 4 

Sheboygan Falls 

. .F 5 

Menominee (river) . 

.F 3 

Dodgeviile 0 

. .C 6 

Menomonee Falfs 

...El 

Shell Lake 0 

...A3 

Menominee ind. Res. . 

E 4 

Doesman 

. D 1 

Menomonie 0 . . 

. B 4 

Shorewood 

...FI 

Michigan (lake) 

..F S 

Durand 0 

. .B 4 

Mequon 

..FI 

Shullsburg 

, C 6 

Mississippi (river) . 

B 6 

Eagle River 0 . ... 

..D3 

Mercer 

,.C 2 

Silver Lake 

...E 6 

Namekagon (lake) 

. .C 2 

East Troy, ... 

. .E 2 

Merrill 0 

. .0 3 

Simger , 

. ..E5 

Namekagon (river) . . 

..B 2 

Eau Claire 0 

,.B4 

Middleton 

. ..D5 

Solon Springs 

A 2 

Oconto (river). . 

. E 3 

Edgerton 

D 6 

Milton 

. E 6 

South Milwaukee . . . 

.. F 2 

Okauchee (fake). . . . 

..£ t 

Elkhorn 0 .... 

,.E 6 

Milwaukee 0 

..FI 

Sparta 0 . . . . 

...C5 

Pecatonica (river) . 

D 6 

Ellsworth 0 ........ 

. .A 4 

Mineral Point . ..... 

.C 6 

Spooner 

. B 3 

Pepin (lake) 

.A 4 

Elm Grove .... 

El 

Mtnocqua 

...D3 

Spring Green 

. C 5 

Peshtigo (river) 

..£ 3 

Elroy 

..C5 

Mondovi ..... ... 

B 4 

Spring Valley ... . 

...A4 

Pewaukee (lake) 

. .£ 1 

Evansville 

. .D 6 

Mrv'inns . 

. . .0 5 

Stanley 

,,,B4 

Red Cedar (river) 

. .B 4 

Fenntmore, 

. .C 6 

Monroe©.. 

. D 6 

Stevens Point © 

. D 4 

Red Cliff Ind. Res 

.B 2 

Florence 0 . . . 

..€3 

Montelfo 0 

...D5 

Stoughton 

D 6 

Rib (mt.) 

, D 4 

Fond du Lac 0 

. ,£ 5 

Montreal . ... « 

C 2 

Stratford 

. . .C 4 

Rock (river) „ « 

..E 5 

Fort Atkinson ... 

,E 6 

Mostnee 

. . .D4 

Sturgeon Bay 0 . . , , 

.F 4 

Saint Croix (nver) . , . 

..A 3 

Fox Point 

. .F 1 

Mount Horeb 

...06 

Sturtevant 

. F 2 

Stockbridge Ind Res. . 

.D 4 

Franklin 

.F 2 

Mukwonago 

E 2 

Sun Praine 

,D 5 

Sugar (river) 

..D 6 

Franksville ..... 

. Jr 2. 

Muscoda 

. .C 5 

Superior 0 . . . . 

. . JB 2 

Superior (lake) .... 

, .C 1 

Frederic 

. .A 3 

Muskego ... 

E 2 

Sussex 

,,.E1 

Tichigan (lake) 

..E 2 

Friendship 0 

,.D5 

Neenah . , 

. E 4 

Thiensvtlle 

F 1 

Timms Hiif (mt ) . . , . 

,.C 3 

Galesville. , . ..... 

. .B 4 

NeillsviHe o 

C 4 

Thorp 

. . C 4 

Washington (isf.) . . . 

G 3 

Germantown 

..El 

Nekoosa 

, ..C4 

Three Lakes 

.D 3 

Winnebago (lake) 

. .E 5 

Gillett 

, ,E 4 

Neonit 

. E 3 

Tomah 

. ,C 4 

Wisconsin (river) . . 

. C 5 



New Berlin 

,.E2 

Tomahawk 

. D 3 

Wolf (river) 

E 3 

0 County seat 


New Glarus 

.. D 6 

Twin Lakes 

...E6 

Yellow (river) 

C 4 
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Parks, Forests, and Other Places of Interest. 


Ire t /* c ~at ; c~a: ‘crests m Wisconsin comprise 
about A~WXO acres: Cnec-amegcn. National 
revest. ; t n '"'■eact quarters at Par** FaLs, a no N 
cciet Nad :,~a 'crest t.Rh heiander,. Apostle 
Maces Nat.'oca-' Lakes cere is on the $ shore of 
Lake Sucedor., ice Age Natiorai Scientific Re- 
ser v e :s ‘he frs: in that category 'n the L.S. The 
Sam: Croix an o ‘Ac A Roe- national scenic river- 
-a-. s are initial components of the Wild and 
Scenic River System. The numerous State forests 
encode American Legion, near Rhinelander; 
.Apostle Islands, in Lake Superior, near Bayfield; 
Slack River, near Slack River Fails; Brule River, 
nea r Superior; Flambeau River, near Fsfield; Ket- 
tle Moraine, in two sections, one near Plymouth 
and one near Whitewater; Northern Highland, 
near Rhinelander; and Point Beech, on Lake 
M'chsgan near Two Rivers. Notable among the 
manv State parks Is Wyaiusing State Park, near 
Prairie du Chiefs, in which is the confluence of 
tne Mississippi and Wisconsin rivers. Among 
natural features of the State are the Cave of the 


Mounds, near Madison, containing interesting 
geological formations; and Wisconsin Dells, on 
the Wisconsin R., 7 mi. of cliffs and glens in the 
river canyon. Door County, on the peninsula 
near Green Bay, is cherry-growing country and 
contains Washington Island and picturesque 
fishing villages. Little Norway, a village near 
Madison, is modeled on a Norwegian valley 
hamlet. 

Sports. The lakes and waterways of Wisconsin 
provide fine fishing. Among species found are 
black bass, walleye and northern pike, muskef- 
Sunge, and brown, brook, lake, and rainbow 
trout. Game animals and birds hunted are 
white-tailed deer, black bear, snowshoe hare, 
cottontail rabbit, fox and gray squirrels, jackrab- 
blt, ruffed grouse, ring-necked pheasant, and 
Hungarian partridge. Wisconsin has wintersport 
centers throughout the State, including fifty or- 
ganized ski areas. Among the largest ski opera- 
tions are Mt. La Crosse, near La Crosse; Mt. Tele- 
mark, at Cable; White Cap, at Hurley; and Rib 
Mountain, at Wausau. 

THE PEOPLE 

According to the 1970 decennial census, the 
population of Wisconsin was 4,417,933, an in- 



The Johnson Wax build- 
ing in Racine , designed 
by American architect 
Frank Lloyd Wright. 

S. C. Johnson & Son (nc. 



crease of 11.8 percent over the 1960 population. 
As calculated by the Census Bureau, the urban 
segment comprised 2,909,451 persons, 65.9 per- 
cent of the total, compared with 63.8 percent in 
1960. The rural segment comprised 1,508,280 
persons (34.1 percent of the total), compared 
with 36.2 percent in 1960. Ethnically, the 1970 
population was distributed as follows: white 
persons, 4,258,959; nonwhites, 158,772, includ- 
ing 128,224 Negroes, 18,924 Indians, 2700 Chi- 
nese, 2648 Japanese, and a sprinkling of Filipinos 
and others. The percentage of native-born resi- 
dents was 97; of foreign-born, 3. The major 
countries of origin of the foreign-born, in order 
of rank, were Germany and Poland. The 1970 
population density averaged 81.1 per sq.mi., 
compared with 72.6 in 1960. 

The chief cities are Madison, the capital and 
second-largest city, a manufacturing and trade 
center, site of the University of Wisconsin; Mil- 
waukee, the largest city, a port on Lake Michi- 
gan and a center of machinery and beer manu- 
facturing; and Racine, the third-Iargest city, a 
port on Lake Michigan and a rail and manufac- 
turing center. 

The Chippewa are the most numerous Indians 
in Wisconsin, occupying reservations at Bad 
River, Lac Courte Oreilles, Lac du Flambeau, 
Mole Lake, and Red Cliff and communities at 
Saint Croix, Clam Lake, Danbury, Round Lake, 
and Sand Lake. Other tribes having reservations 
in the State are the Oneida, Forest Potawatomi, 
Stockbridge-Munsee, and Winnebago. The Me- 
nominee Indian reservation was made a county 
in 1961. 


A rural village near one of the many lakes in northern 
Wisconsin. Wisconsin Conservation Dept. 

Education. The public-school system of Wis- 
consin was established in 1848. Education is 
compulsory for all children between the ages of 
seven and eighteen. 

Elementary and Secondary Schools. In 1972-73 
public elementary schools numbered about 
1730, public junior high schools, 195, and public 
secondary schools, 430. Enrollment was about 
574,900 in elementary, 124,200 in junior high, 
and 296,100 in secondary schools. Teachers in 
the public-school system numbered about 
27,200 elementary and 23,930 junior high and 
secondary teachers. In 1972-73 private institu- 
tions included about 725 elementary schools 
with some 150,575 students, 3 junior high 
schools with 380 students, and 80 secondary 
schools with 29,665 students. 

Universities and Colleges. In 1971 all public col- 
leges and universities were merged into the 
University of Wisconsin System, which includes 
four-year campuses at Eau Claire, Green Bay, La 
Crosse, Madison, Menomonie, Milwaukee, Osh- 
kosh, Parkside, Platteville, River Falls, Stevens 
Point, Superior, and Whitewater, and 17 center 
system campuses. The 41 private institutions in- 
clude Beloit College, Marquette University 
(qq.v.), Alverno College, Carroll College, Car- 
thage College, Lawrence University, and Ripon 
College. Wisconsin also has a vocational educa- 
tion system, including a number of technical 
colleges. 

Libraries and Museums. Wisconsin has more 
than 335 public libraries, the largest of which 
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~ne r r t-r^a.nirg cohered bridge in Wisconsin, pre~ 
served *n a pa'k near Cedarburg , r.ov* accommodates 

or v pedes' r<an !~atfc W'sconsn Conservation Dept 

a^e the University ot Wisconsin libraries, with 
about 2, 550, 000 volumes, and the Milwaukee 
Public L'bra r >, with more than 1,500,000 vol- 
umes, the latter is also a depository for Federal 
documents. Other notable libraries include the 
State haw) library and the State Historical Soci- 
et\ L’brarv (also a Federal depository), both in 
Madison. Cultural institutions include the Nev- 
ille Public Museum, in Green Bay; the Public 
Museums in Kenosha and Oshkosh, the Mil- 
waukee Art Institute, the Milwaukee Public Mu- 
seum, the John Nelson Bergstrom Art Center and 
Museum, sn Neenah, noted for its collection of 
antique Austrian and Bohemian glass, and the 
Rhme ! ander logging Museum, housed in a fac- 
simile of an old-time logging camp Of special 
inte r est is the Chalet of the Golden Fleece, in 
New Glarus, wsth Swiss objects housed in a 
mountain chalet, and where an outdoor per- 
formance of Wilhelm Tell by Friedrich Schiller is 
presented annually. 

THE ECONOMY 

Wisconsin has a diversified economy. Per capita 
personal income was $6293 in 1976, compared 
with $6441 tor the U S. as a whole Agriculture 
employs more than 10 percent of the State's 
workers Nonagricultural workers are employed, 
m descending order of numbers, in manufactur- 
ing, wholesale and retail trade, service indus- 
tries, government, transportation and public 
utilities, finance, real estate, and insurance, and 
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construction Tourism and travel contribute 
more than $2 4 billion to the economy annuailv 
Manufacturing. According to a recent survey 
of manufactures, production workers in Wis- 
consin total 368,000. The largest groups are em- 
ployed in the manufacture of nonelectrical ma- 
chinery, food products, and transportation 
equipment. Other major industries are elec- 
tronic equipment, primary metals, paper and al- 
lied products, and lumber products About 3" 
percent of the production workers work in the 
Standard Metropolitan Statistical Area (q v ) ot 
Milwaukee and another 32 percent in the Min- 
neapolis- St. Paul SMSA. Appfeton-Oshkosh, Ra- 
cine, Kenosha, and Green Bay are also important 
manufacturing centers The value added by 
manufacture (see Value) in the largest industries 
in the mid-1970's was about $2 88 billion annu- 
ally for nonelectrical machinery, $1 89 billion for 
food products, and $1 23 billion for transporta- 
tion equipment. The value added by all manu- 
facturing in Wisconsin was about $13 01 billion 
per year, ranking it eleventh in the U S 
Agriculture. Wisconsin is the leading dairying 
State in the Union, and the ninth-ranking State 
overall in agricultural income Its principal com- 
modities, in order of value, are milk, cattle, 
hogs, and corn. Other major crops include hay, 
oats, and potatoes; the State is also a leading 
producer of green peas, lima beans, sweet corn 
for canning, cabbage, cranberries, and honey 
About 198,000 workers work on some 100,000 
farms covering 19,100,000 acres; the average size 
of a farm is 191 acres. In the mid-1970's total 



A cutting and threshing 
combine harvests oats on 
a farm near Mont fort in 
southwestern Wiscon- 
sin. upi 


Automobiles move along 
an automated assembly 
line at a plant in Kenosha. 
Wisconsin Conservation Dept. 
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r a s'r r-ece:olf : v om agriculture were about 53.02 
-;:ior annuaW. Of this total about $2.5 billion 
for ~ear;v 85 percent* was from livestock and 
re area products and 5545.755,000 from crops. 
Fishing, Wisconsin is one of the Great Lake 
States: its fisheries provide freshwater species, in 
toe m id-1970's about 1200 fishermen were em- 
n loved in the State. The annua! catch was some 
56,610,000 ib. valued at about $3,968,000. 
Mining. The most valuable minerals produced 
in Wisconsin, In order of value, are sand and 
gravel, stone, iron ore, and cement, fn the mid- 
1970'$ the annual value of mineral production in 
the State was about 5132,000,000, giving it a rank 
of thlrtv- seventh in the U.S. 

Energy. Generating plants in Wisconsin, with 
a capacity of 9,400,000 kw, produced about 37 
hi'iSicn kvv hours of electric energy annually in 
the rrud-197Q's. About 11 percent of the produc- 
tion and almost 15 percent of the capacity were 
publicly owned. Among sources of energy were 
four utility-operated nuclear plants. 

Forestry. The forests of Wisconsin consist pre- 
dominantly of hardwoods. The commercial for- 
est land, primarily under private ownership, 
is about 14,537,000 acres. It produces a net an- 
nual cut of sawtimber of some 796,000,000 bd.ft. 
Transportation. The first railroad in Wisconsin 
was the Milwaukee & Mississippi Railroad, inau- 
gurated on Nov. 20, 1850. The State is now 
served by several major railroads with about 
5733 ms. of track. Rural and municipal roads to- 
tal about 105,200 mi.; Federally assisted primary 
and secondary highways total some 24,928 mi., 
including 578 ml. in the Interstate Highway Sys- 
tem. Wisconsin is served by 3 international and 
6 local and interstate airlines, and has about 104 
public and 199 private airports. Milwaukee, 
Green Bay, and Kewaunee are the most active 
lake ports. 

Communications. The first newspaper in Wis- 
consin was the Intelligences founded in Green 
Bay in 1833. Today the State has about 36 daily 
newspapers and 6 Sunday papers. Among the 
leading newspapers are the Milwaukee Journal 
and Sentinel and the Milwaukee State journal, 
published in Madison. Wisconsin has about 208 
radio stations and 25 television stations. Among 
the oldest radio stations are KFSZ in Fond du Lac 
and W1SN in Milwaukee, both established in 
1922. 

GOVERNMENT 

Wisconsin is governed under the constitution of 
1848, as amended. The executive branch con- 
sists of six State officers elected to four-year 
terms: the governor, lieutenant-governor, sec- 
retary of State, State treasurer, attorney general, 


and superintendent of public instruction (the 
last two named each heads a department); four- 
teen departments, and fourteen independent 
agencies. 

Legislative authority is exercised by the Sen- 
ate, with thirty-three members elected for four- 
year terms; and the Assembly, with ninety-nine 
members elected for two-year terms. The legis- 
lative biennium consists of two annual sessions. 
The judicial system includes a seven-member 
supreme court, circuit courts, county courts, 
and municipal justice courts. 

Wisconsin is represented in the United States 
Congress by two Senators and nine Representa- 
tives. 

Local Government. Wisconsin is divided into 
seventy-two counties, which do not possess 
broad inherent powers of home rule, but which 
for many purposes form an intermediate level 
between the State and its cities, villages, and 
towns. The county governing body is the board 
of supervisors. The State has 571 incorporated 
cities and villages and 1269 townships. The two 
forms of city organization are mayor council 
and council manager. 

Voting Qualifications. Suffrage is extended 
generally to U.S. citizens eighteen years of age 
who have resided six months in the State and 
ten days in the election district. 

HISTORY 

At the time the region now included in Wiscon- 
sin was first discovered by Europeans, it was the 
borderland between the hunting grounds of the 
Algonquian tribes, which were gradually push- 
ing westward, and the Dakotas or Sioux, most of 
whom then lived beyond the Mississippi R. In 
1634 the governor of New France dispatched 
Jean Nicolet (1598-1642), a French explorer, 
westward along the Great Lakes to make treaties 
with the remote tribes of Indians and to encour- 
age them to trade with the French. Nicolet was 
the first white man to set foot in the region that 
is now Wisconsin, in 1634. The next white ex- 
plorers to penetrate the region were Pierre Es- 
prit Radisson (1636-?1710) and Medart Chouart, 
Sieur de Groseilliers (1625?~?97); in 1654 they 
visited the Green Bay region and four years later 
the Wisconsin shore of Lake Superior. In 1660 a 
Jesuit priest and seven traders passed through 
the region, and in 1665 the first mission was es- 
tablished in Wisconsin by Father Claude Jean 
Allouez (1622-89). Other French traders, explor- 
ers, and missionaries followed, and in 1673 
Jacques Marquette and Louis Jolliet (qq.v.) jour- 
neyed up the Fox R., crossed to the Wisconsin R. 
by portage (the Fox-Wisconsin portage later fig- 
ured prominently in the lucrative fur trade), and 
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!ne n down the Wisconsin to the Mississippi R., 
which they reached on July 17. The French ex- 
ciorer Daniel Greysolon, Sieur Duluth (1636- 
1710), explored the Black, St. Croix, and upper 
Mississippi rivers in 1679, and continued explo- 
ration of the region for ten years. 

End of French and British Rule. Because of 
the Indians the French were unable to establish 
a permanent settlement in Wisconsin until the 
middle of the 18th century. During the French 
and Indian War (q.v.), French supremacy in Wis- 
consin came to an end with the occupation of 
the region by the British in 1760. The Wisconsin 
Indians aided the British during the American 
Revolution. Following the Revolution, the re- 
gion, although nominally a part of the United 
States, continued under the authority of the 
British, jay's Treaty (q.v.) in 1794 contained pro- 
visions for the surrender of the British outposts, 
but the British continued to hold the territory 
until 1816, after the close of the War of 1812, 
when several detachments of the United States 
Army occupied Wisconsin and established forts 
in the region. 

Statehood. The region, which had been part 
of the Northwest Territory (q.v.) since 1787, was 
attached to Indiana Territory in 1800, to Illinois 
Territory in 1809, and to Michigan Territory in 


1818. In 1836, on the admission of Michigan to 
the Union, Wisconsin, including then the pres- 
ent States of Jowa and Minnesota and parts of 
the Dakotas, was established as a territory'. In 
the following ten years the population in- 
creased rapidly, and Wisconsin was admitted to 
the Union as a State in 1848. During this period 
German and Scandinavian immigrants began to 
arrive in large numbers. Before the Civil War the 
antislavery sentiment in the State was very' 
strong, and at Ripon in 1854 began one of the 
earliest movements that resulted subsequently 
in the organization of the Republican Party 
(q.v.). In the same year the State supreme court 
decided that the Fugitive Slave Laws (q.v.) were 
unconstitutional in Wisconsin. The share of the 
State in the Civil War was noteworthy. From a 
population of 775,881, Wisconsin furnished the 
Union army with 91,379 men; see Civil War, The 
American. Following the war, In the 1 870's and 
1880's, economic distress among the farmers 
gave rise to the formation of cooperative asso- 
ciations and to widespread support of the 
Granger movement (q.v.). Expansion of the Wis- 

Youngsters gaze enthralled at historic posters at the 
Circus World Museum at Baraboo, seat o f Sauk County, 
in a rich farming area of southern Wisconsin. 
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cor, s'i^ iumbe'. wheat, and iron industries vastly 
strengthened the economy. 

The 20th Century. An era of social progress 
and reform was inaugurated in 1900, when the 
liberal political leader Robert Marion La Follette 
i;se& under La Follette) was elected governor of 
the State, in the next ten years social experiment 
and public-welfare legislation came to be iden- 
tified wideh with the "Wisconsin idea". The 
State was among the first in the Union to adopt 
a State income tax (1911) and a workmen's com- 
pensation law (1911); it was the first to adopt a 
State unemployment-insurance act (1932). Re- 
cent pioneering legislation includes a measure 
requiring seat belts in automobiles, and pro- 
grams for abatement of water pollution and ac- 
quisition of recreation land. 

Despite early voluntary actions by the State, 
civil-rights demonstrations in Wisconsin were 
directed toward school integration and open- 
housing legislation, primarily in urban areas. 
Wisconsin enacted legislation in 1949 prohibit- 
ing discrimination in public and urban-renewal 
housing, and this was expanded in 1 965 to in- 
clude private housing and in 1971 to include 
single-family, owner-occupied homes. In 1971 
the Wisconsin legislature also lowered the age 
of majority to eighteen, passed a comprehen- 
sive consumer act, and merged all State univer- 
sities to form the University of Wisconsin Sys- 
tem. 

Although the importance of Wisconsin's agri- 
culture has declined since World War II, it re- 
mains vital to the State's economy in the 1970's. 
At the same time, manufacturing and the recre- 
ation industry have become major sources of 
revenue. The problems of urban congestion and 
the need for stricter environmental controls are 
increasingly apparent. Today Wisconsin faces 
the challenge of providing improved living stan- 
dards, job opportunities, and public programs, 
while maintaining its traditional climate of pro- 
gressivism based on political stability. 
WISCONSIN, river in Wisconsin. It rises in Lac 
Vieux Desert, near the border with Michigan, 
and flows 430 miles s. and w. to the Mississippi 
R. It is broken by many rapids and falls, but is 
navigable to Portage City (200 mi.), where it is 
connected to the Fox R. by a short canal. The 
Wisconsin is thus part of the continuous water- 
way between Lake Michigan and the Missis- 
sippi R. 

WISCONSIN DELLS, city of Wisconsin, in Co- 
lumbia Co., on the Wisconsin R., 43 miles n.w. of 
Madison. The city is known chiefly for its pic- 
turesque canyons along the river and is the 
gateway to the so-called Dells of Wisconsin. It is 


a summer tourist resort, and water shows are 
held here. Processed goods produced in the citv 
include butter, pickles, and hardware. Settled 
about 1850, the city was incorporated in 1925 as 
Kilbourn and adopted the name Wisconsin 
Dells in 1931. Pop. (1960) 2105; (1970) 2401. 
WISCONSIN RAPIDS, city in Wisconsin, and 
county seat of Wood Co., on the Wisconsin R.. 
about 37 miles s.w. of Wausau. Manufactures in- 
clude clothing and paper products. Some of the 
chief industries are dairying and cranberry 
growing. Wisconsin Rapids was incorporated as 
a city in 1869. Pop. (1960) 15,042; (1970) 18,587 
WISCONSIN, UNIVERSITY OF, coeduca 
tional State-controlled land-grant institution 
(see Land-Grant Colleges) of higher learning, at 
Madison, Wis. It is the oldest and largest unit of 
the University of Wisconsin System, formed in 
1971 and including universities at Eau Claire, 
Green Bay, La Crosse, Menomonie, Milwaukee, 
Oshkosh, Parkside, Plattevilie, River Falls, Ste- 
vens Point, Superior, and Whitewater. The uni- 
versity at Madison was opened in 1849. The 
major divisions are the colleges of letters and 
science, which include professional schools in 
journalism, library science, music, and social 
work; colleges of engineering and agriculture; 
and schools of education, business, pharmacy, 
law, medicine, nursing, home economics, and 
graduate studies. Since 1946 students at the col- 
lege of letters and science have had the choice 
of two groups of curricula, one designed for 
those preparing for particular professions, and 
one for those who desire a more general educa- 
tion. The university awards the degrees of asso- 
ciate, bachelor, master, and doctor. 

The university's extension and public-service 
programs pioneered many services that Ameri- 
can universities presently offer. The university 
acts as the State research center, organizes con- 
ferences, circulates educational films, and per- 
forms other services for the public. Among the 
specialized research and public-service agen- 
cies established on the campuses are the Wis- 
consin Alumni Research Foundation, the Wash- 
burn Observatory, the Wisconsin Historical 
Society, the Wisconsin Psychiatric Institute, the 
State Crime Laboratory, an arboretum, agricul- 
tural-experiment stations, hospitals, and radio 
and television stations. 

The university has some 400 buildings and 880 
acres of land in Madison and more than 4300 
acres elsewhere in the State. In 1972 its libraries 
contained more than 2,500,000 volumes. In 1972 
student enrollment at the Madison campus to- 
taled 34,866 and faculty numbered about 6000. 
The endowment was about $27,000,000 in 1973. 
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WISDOM OF SOLOMON, book of the Old 
Testament Apocrypha (see Bible: The Apocry- 
pha), in the King James Version, THE WISDOM 
OF SOLOMON. Jews do not include it in the 
Hebrew Bible: Roman Catholics, however, re- 
gard it as canonical; see Bible, Canon of the; Deu- 
tesocanomcal Books. 

Authorship. The book purports to be a work 
of the Hebrew king Solomon (q.v.), but scholars 
have long doubted Solomon's authorship. On 
the basis of internal evidence, many today re- 
gard the book as the work of an unknown jew, 
orobably in the Greco-Egyptian city of Alexan- 
dria (q.v.), during the latter half of the 1st cen- 
tury s.c The language of the original is almost 
universally believed to have been Greek, al- 
though it has been suggested that the author 
may have used Palestinian and Greco-Egyptian 
sources, including, perhaps, material originally 
in Hebrew. He seems to have written for Greek- 
educated Jews. 

Content The first five chapters of the book 
perhaps derived from Palestinian Hebrew 
sources, urge the readers to love righteousness 
and to seek God, that thereby they may acquire 
wisdom and immortality. The miserable fate of 
the ungodly that is, the unwise, is contrasted 
with the expected blessedness of the righteous. 
Chapters 6-9 are a further commendation of 
wisdom as the guide of man. The nature of wis- 
dom, its importance, and how one may find it 
are described, and in the first person, ostensibly 
that of Solomon, the writer describes his own 
search for wisdom. Throughout the first ten 
chapters, wisdom usually is personified as a 
woman. In the rest of the book, however, the 
word "wisdom" scarcely appears, and the con- 
cept of it is quite abstract. Chapters 10-19, the 
remainder of the book, chiefly describe the way 
in which Israel (q.v.) and Israel's ancestors were 
saved through wisdom. Thus, chapters 10-12 il- 
lustrate the saving power of wisdom from the 
time of the legendary father of humanity, Adam 
(see Adam and Eve), to the time of the Hebrew 
lawgiver and prophet Moses (q.v.); and chapters 
16-19 illustrate the importance of behaving 
wisely, or piously, through God's contrasting 
treatment of the Egyptians and the Israelites 
(see Exodus). Chapters 13-15, a digression, re- 
flect on the origin and folly of various forms of 
idolatry (q.v.). The book seems to end abruptly; 
it is possible that the author's inspiration failed, 
or that the original conclusion of the book was 
lost. 

See also Ecclesiastes; Proverbs. 

WISE, Isaac Mayer (1819-1900), American 
rabbi (q.v.), religious scholar, organizer, and ed- 


ucator, born in Stein grub (now Lorn nice, 
Czechoslovakia). Educated in Prague , he en- 
tered the rabbinate in Bohemia in 1843. A non- 
conformist in his religious and political views, 
he emigrated to the United States in 1846 and 
became the rabbi of a congregation in Albany, 
N.Y. He was rabbi of Congregation B'nai jeshu- 
run in Cincinnati, Ohio, after 1854. Believing 
that traditional Judaism lacked the flexibility to 
meet the ever-changing conditions of the mod- 
ern world, he became one of the outstanding 
pioneers of the Reform movement In American 
Jewish life; see Judaism: Modern Judaism . He ex- 
pounded his view^s in the newspapers The 
American Israelite and Die Deborah (published 
in German), which he established (1854 and 
1855, respectively) and thereafter edited. A great 
organizer, Wise founded the three leading Re- 
form organizations in the United States, namely, 
the Union of American Hebrew Congregations, 
in 1873; Hebrew Union College (now Hebrew 
Union College-Jewish Institute of Religion, 
q.v.), in 1875, the first school in the U.S. for the 
preparation of rabbis; and the Central Confer- 
ence of American Rabbis, in 1889. Wise was 
president of the latter two institutions up to the 
time of his death. Some of his numerous writ- 
ings, which include essays, novels, plays, and a 
revised prayer book, are History of the Israelitish 
Nation (1854), Origin of Christianity (1870), Ju- 
daism: Its Doctrines and Duties (1872), The Cos- 
mic God (1876), Judaism and Christianity (1883), 
and Reminiscences (posthumously published, 
1901). 

WISE, Stephen Samuel (1874-1949), American 
rabbi (q.v.) and Jewish leader, born in Budapest, 
Hungary. When he was a year old his family set- 
tled in New York City. He was educated at Co- 
lumbia University and, after completing his 
basic education, he served as a rabbi in New 
York City (1893-1900) and in Portland, Oreg. 
(1900-06). In 1901 he received the doctorate in 
philosophy from Columbia. In 1907, in New 
York City, he founded the Free Synagogue (now 
the Stephen Wise Free Synagogue). There, as 
the name implied, the rabbi was given total 
freedom of speech and, unlike the situation in 
other synagogues (see Synagogue), the pews 
were free and unassigned instead of being sold 
to purchasers for their exclusive use. He served 
as rabbi of the Free Synagogue from its incep- 
tion to his death. 

Rabbi Wise was famous for his work in the 
Zionist movement (see Zionism), notably in or- 
ganizing the Zionist Organization of America 
(q.v.). He founded or helped to found the 
American Jewish Congress, in 1914-15; the Jew- 
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ish Institute of Religion (now part of Hebrew 
Union College-Jevvish Institute of Religion, 
q.v.), in "922; and the World Jewish Congress, in 
1936. He was one of the leaders of the Reform 
movement in American Jewish life; see Judaism: 
Modem Judaism. His writings include The Eth- 
ics of Solomon Ibn Cabiro! (1901), Child versus 
Parent (1922), and the autobiography Chal- 
lenging Years (1949). 

WISE MEN, THE. See Mags. 

WfSHART, George (about 1510-46), Scottish 
Protestant reformer and martyr, born near Mont- 
rose in the county of Forfar (now Kincardine). In 
1538, while a schoolmaster in Montrose, he was 
charged with heresy (q.v.) for teaching the New 
Testament in Greek. He fled, first to England 
and later to the Continent. From 1540 to 1543 he 
lived mostly in Germany and in Switzerland. He 
later translated into English the First Helvetic 
Confession, which had been written in 1536; see 
Basel, Confession of Wishart was a tutor at the 
University of Cambridge for a period, probabiy 
in 1543, and the same year went back to Scot- 
land. There he began to preach vigorously the 
doctrines of the Reformation (q.v.). His inflam- 
matory sermons antagonized the Scottish 
Roman Catholic prelate Cardinal David Beaton 
(1494-1546). In January, 1546, Beaton had Wish- 
art arrested. Convicted of heresy, he was burned 
at the stake at Saint Andrews in March, 1546. 
Wishart's friends were said to have avenged his 
death when Cardinal Beaton was assassinated 
three months later. Wishart laid the groundwork 
of the Reformation in Scotland; his activities 
profoundly influenced the career of the Scottish 
reformer John Knox (q.v.), his intimate friend 
and disciple. 

WISSLER, Clark (1870-1947), American anthro- 
pologist, born in Wayne County, Ind., and edu- 
cated at Indiana State and Columbia universi- 


ties. He became an instructor of New York 
University in 1901 and was lecturer at Columbia 
University from 1903 to 1909. Wissler served as 
curator of the American Museum of Natural 
History in New York City from 1906 to 1941, and 
was professor of anthropology at Yale University 
from 1924 to 1940. An authority on the American 
Indian, Wissler is noted especially for his field 
studies of the Blackfoot (q.v.) and Siouan tribes; 
see Sioux. He also developed the new anthro- 
pological system of classification of ethnologi- 
cal data according to culture areas; see Anthro- 
pology; Ethnology. His writings include North 
American Indians of the Plains (1912), Man and 
Culture (1922), Social Anthropology (1929), The 
American Indian (1917), and The Indian in the 
United'States (1940). 

WISTER, Owen (1860-1938), American writer, 
born in Philadelphia, Pa., and educated at Har- 
vard University. He was the grandson of the fa- 
mous British actress Fanny Kemble (see under 
Kemble). After first preparing for a musical ca- 
reer, he was admitted to the bar in 1889 and 
practiced law in Philadelphia for two years. Vis- 
its to Wyoming and a stay of several years in 
New Mexico and Arizona provided him with 
material for a number of short stories and novels 
about the West. His greatest literary success, 
The Virginian (1902), was a best seller for years, 
had a ten-year run in a stage version, was sev- 
eral times made into a motion picture, was the 
basis of a television series (1962-71), and re- 
mains a prototype of stories about the West. 
Wister's other writings include the novel Lady 
Baltimore (1906) and the biography Roosevelt , 
The Story of a Friendship (1930). 

WISTERIA, or WISTARIA, scientific and com- 
mon name of a genus of woody, climbing plants 
of the Pea family, Leguminosae. About a half- 
dozen species are cultivated. The best-known 
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wisterias are the Chinese, W. sinensis; the Japa- 
nese, W. fioribunda; and the American, W, fru- 
tescens. Wisterias are commonly planted for 
training over trellises, doorways, or porches and 
bear showy hanging clusters of pealike, blue or 
violet flowers. These plants may in time pro- 
duce branches several hundred feet long and 



several inches in diameter. The leaves are com- 
pound, with seven to nineteen leaflets. The fruit 
is an elongate legume pod. 

Children have been poisoned by eating the 
seeds or pods of wisterias. Symptoms include 
repeated vomiting with abdominal pain and di- 
arrhea. The poison is unknown. J.M.K. 

WITCHCRAFT, exercise of supposed super- 
natural powers by people who call themselves 
witches. Witches are assumed to be servants of 
the Devil (q.v.) and in this respect differ from 
sorcerers, wizards, warlocks, conjurors, and 
other practitioners of black magic, who have 
supposedly learned to master the Devil. Most 
witches have been women, and in current pop- 
ular usage the term "witch" is applied only to 
women; but many men have been alleged to be 
witches, and the term properly applies to both 
sexes. Witchcraft is worldwide in scope, but has 
had greatly varying roles at different times and 
places. This article will deal first with the main 
Western tradition of witchcraft and then with 
other traditions. 


The Powers of a Witch. Witchcraft depends 
upon certain presuppositions. These include the 
beliefs that the Devil and his subordinates, such 
as demons, imps, incubi, and succubt (see 
Demon), are real and have power in the world; 
that people can have physical relations with 
them; and that contracts between people and 
demons can be enforced. In return for serving 
the Devil according to contract, witches al- 
legedly receive certain powers, notably to cause 
or cure illness or transfer it from one person to 
another; to raise storms, make rain, or some- 
times drought; to produce impotence in men 
and sterility in women; to cause crops to fail, 
animals to be barren, and milk to go sour. They 
are believed able to arouse love through the use 
of philters and potions and to destroy love by 
charms and spells; to do harm or even bring 
about death by a glance (the so-called evil eye) 
or by sticking pins into a wax image of the vic- 
tim. They supposedly can become invisible and 
fly, sometimes with the aid of a broom or spe- 
cial ointments. Witches allegedly foretell the fu- 
ture; animate inanimate objects, revive the 
dead, and conjure up other spirits; and trans- 
form themselves and others into animals, partic- 
ularly cats and wolves (see Werewolf). 

Many reputed witches were skilled in the 
preparation of herbs for various uses, and others 
certainly indulged in malicious mischief; a few 
of the powers listed above can be shown to 
have depended on acts of vandalism or practice 
of folk medicine. The more uncanny powers 
were largely imaginary, but some may be partly 
explained as the effects of suggestion by the 
witch on herself and others. Among the aborigi- 
nes of Australia, witch doctors have been sus- 
pected of causing death by pointing a bone or 
stick at an intended victim; if the victim is suffi- 
ciently open to suggestion, the idea that he is 
doomed will make him refuse food and drink 
until he dies. In all ages, the mere suggestion 
that a witch had cast a spell upon a person or 
had put pins into his image has on occasion led 
to illness and sometimes even death. The witch, 
being undoubtedly autosuggestive, could con- 
vince herself readily that she was invisible or 
flying, especially if she were under the influ- 
ence of drugs in ointments she rubbed on her 
body or in potions that she swallowed. 

European Witchcraft. According to most au- 
thorities, witches in Europe in medieval times 
and later were organized into covens of twelve 
members, mainly but not exclusively females, 
and a leader, usually a male. The leader was the 
vicar of the Devi! and was regarded by many of 
his simpler worshipers as the Devil himself. Tra- 
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ditionalh, he is represented as dressed ail in 
biack or in the guise of a goat, stag, or other 
horned animal. The coven assembled once or 
twice a v, eek m a meeting called an esbat, 
which was generally a local gathering. At these 
meetings, the witches performed acts of Devil 
worship, reported on their activities, and made 
plans for the coming week. Larger regional 
meetings were called Sabbats, to which would 
come hundreds, sometimes thousands, of 
joyous revelers, including witches and their uni- 
nitiated followers. The most celebrated meeting 
place In ancient and medieval Europe was 
Brocken iq.v.j, the highest peak in the Harz Mts. 
of Germany, the scene of the Sabbat so vividly 
described in the drama Faust by the German 
poet Johann Wolfgang von Goethe (q.v.). The 
two most important Sabbats were held on the 
night of April 30 (Roodmas or Wa Ipurgisnach t) 
and the night of October 31 (Halloween). Sab- 
bats were celebrated also on the nights of July 
31 (Lammas) and February 1 (Candlemas) and 
probably on other nights. 

The opening procedure at a Sabbat was the 
initiation of new members. The initiation cere- 
mony supposedly involved taking the oath of 
obedience to the Devil, signing contracts with 
him in blood, desecration of crucifixes and 
other sacred objects; assignment of a familiar, in 
the form of a cat, mouse, weasel, toad, or other 
small animal, to do the bidding of the witch; 
and various obscene acts of obeisance to the 
Devi! and his vicar. Initiation was followed by 
general worship, including frequently the Black 
Mass, which was a travesty of the Catholic Mass; 
see Satanism. Worship blended into dancing, 
which became increasingly wild and indecent. 
The Sabbat ended in a sexual orgy. 

HISTORY 

From what is known of the Sabbat and from 
other evidence, most contemporary scholars 
have come to the conclusion that witchcraft 
was the survival of an ancient folk religion, es- 
sentially a fertility cult, that prevailed over all of 
Europe before the advent of Christianity. Ac- 
cording to this theory', the old religion con- 
tinued to exist alongside Christianity through 
medieval times, though constantly losing adher- 
ents and importance. As Christianity gained the 
ascendancy, it persuaded most people to regard 
the gods of the old religion as devils. Those who 
continued to practice the old religion became 
witches in the eyes of ecclesiastical authorities 
and orthodox Christians. 

in the Bible. References to witchcraft go back 
to the beginnings of history. The belief in magi- 
cal practices, through the agency of spirits and 


demons, was almost universal in ancient times 
Egyptian records tell of conjurers and sooth- 
sayers who derived their powers from alien 
gods, or, devils. In the Egyptian account of the 
encounter between the Hebrew prophet Moses 
(q.v.) and Pharaoh, Moses appears as a practi- 
tioner of black magic and his followers as sea- 
ants of an alien and abhorrent God; accordingly 
they are witches. In the Biblical account of the 
same episode, the Egyptian experts who com- 
peted with Moses appear as evil sorcerers. The 
Biblical injunction 'Thou shall not suffer a 
w'itch to live" (Exod. 22:18) was one of the main 
justifications of the witch persecutions of later 
days. An even earlier prohibition of witchcraft is 
contained in the Code of the Babylonian king 
Hammurabi (q.v.). Yet witchcraft continued to 
flourish, and Chaldeans, Egyptians, and other 
eastern peoples were known for their mastery 
of the black art. 

in the Ancient World. Witches and magicians 
figured significantly too in the civilizations of 
ancient Greece and Rome; Thessaly (q.v.), in 
Greece, was a particularly important center of 
the black magic. The first major witch-hunt in 
the modern sense occurred in 367 a.d. by order 
of the Roman emperor Valerian (q.v.). 

In its early period, the Christian Church was 
lenient toward witchcraft. Persons proved to 
have practiced it were required only to do pen- 
ance. Clergymen, still struggling to consolidate 
the power of the Church, recognized that all- 
out conflict with the extremely numerous devo- 
tees of the old religion would be disastrous. 
They therefore tolerated the old worship and, 
according to reliable records, frequently partici- 
pated. 

Christian Opposition. The attitude of the 
Church began to stiffen as it grew strong 
enough to fight openly against the already dis- 
integrating old faith. Also, growing social unrest 
during the later Middle Ages (q.v.) and early 
modern times found expression in witchcraft 
as well as in heresy (q.v.) and secularism. Be- 
cause those tendencies threatened to under- 
mine ecclesiastical authority, the Roman Catho- 
lic Church treated secularism as heresy, identi- 
fied heresy with witchcraft, and attempted to 
destroy all three. The most influential papal bull 
against witchcraft was the Summis Desiderantes 
promulgated by Pope Innocent VII! (1432-92) in 
1484. To implement this bull, he appointed re- 
gional inquisitors, among them Jacobus Spren- 
ger (1436-95) and Henricus Kramer (1430?- 
1505?), the authors of Malleus Malleficarum 
("Hammer of Witches"). This book, the most fa- 
mous work against witchcraft, became the text- 
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book of Catholic witch-hunters. Daemonologie, 
written about a century later by James I (q.v.). 
King of England, served as a similar guide for 
Protestant witch-hunters. 

The witch-hunting mania obsessed Europe 
from about 1050 to the end of the 17th century; 
it subsided occasionally, but then attained 
greater fury. Children were encouraged to in- 
form against parents, husbands against wives, 
relatives and neighbors against each other. Wit- 
nesses were paid to testify. The most inhuman 
tortures were inflicted to force confessions. The 
inquisitors did not scruple to betray promises of 
pardon to those acknowledging guilt. There 
arose a class of professional witch finders who 
collected charges and then tested the accused 
for evidences of witchcraft. They were paid a 
fee for each conviction. The most common test 
was pricking. All witches were supposed to 
have somewhere on their bodies a mark, made 
by the Devil, that was insensitive to pain. If such 
a spot was found, it was regarded as proof of 
witchcraft. Among other proofs were additional 
breasts, supposedly used to suckle familiars, ina- 
bility to weep, and failure in the water test, in 
this last-named test, if a woman sank when 
thrown into a body of water, she was consid- 
ered innocent; if she stayed afloat, she was 
guilty. 

By use of such methods, charges of witchcraft 
were easily sustained. The number of those con- 
demned to death for witchcraft is difficult to es- 
timate, largely because reports of executions did 
not distinguish between heretics and witches. 
Approximately 1000 persons were executed in 


Witches are burned at the stake (woodcut from a Ger- 
man pamphlet published in 1555). 

one year in the district of Como, Switzerland, 
and available records indicate that most of the 
victims were reputed witches. During the Inqui- 
sition (q.v.) in Toulouse, France, 400 witches 
and heretics were put to death in a single exe- 
cution. The persecution of witches was particu- 
larly severe in Germany. In Nuremberg alone, 
between 100 and 200 persons were burned an- 
nually, chiefly on charges of witchcraft. Esti- 
mates of the total number of persons executed 
in Europe for witchcraft from the 11th to the 
18th centuries range from 300,000 to 9,000,000. 

The witch-hunting craze spread inevitably to 
the New World. Throughout the 17th century 
sporadic prosecutions for witchcraft took place 
in Massachusetts, Connecticut, and Virginia. 
The mania reached its peak in the notorious 
witch trials of 1692 in Salem, Mass, (q.v.); see 
Danvers. On the basis of statements extracted 
from children who had been stimulated to hys- 
teria by stories told by an old West Indian serv- 
ant, more than 200 persons were imprisoned, 55 
were tortured, 19 were hanged, and 1 was 
pressed to death. 

By the beginning of the 18th century the 
witch-hunting frenzy had spent its force. The 
genuine practitioners of the old religion had ei- 
ther been killed or terrified into conformity. 
Heresy had been institutionalized into an end- 
less variety of sects that had to be tolerated. The 
last execution for witchcraft in England took 
place in 1716; the last in Scotland in 1722. The 
last judicial killing for witchcraft on the Conti- 
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semq-ced to death in Glares. 5v, itzenand. 
Modern Witchcraft. V. itchcrar: in other parts 
o* the wohd :S essentially similar to that of the 
rra;n 7* ester h tradition. The most important d s « - 
fe-ence is that among mam. primitive peoples, 
witches .‘called a iso v. itch doctors, medicine 
men, or shamans) have established and unchal- 
lenged roles in the community. They are as- 
sumed to derive their cower from evil spirits, 
but these spirits are revered, or at least feared, 
by the community; persons who are thought to 
have access to the spirit world are regarded with 
reverence or tear. Witch doctors are depended 
upon to cure the sick,, make rain, and assure 
success :n the hunt and in war; to exorcise de- 
mons that may possess members of the commu- 
nitv and to propitiate demons that may other- 
wise turn hostile; to smell out evil, denounce 
evildoers, and accomplish their ruin. In India 
primitive tribes and members of the lower 
castes commonly resort to witches and sorcer- 
ers. Even upper-caste Hindus may turn to them 
in time of drought and famine. Witches play an 
Important part in dally life in Burma, Malaysia, 
Indonesia,, and other parts of Asia. Witchcraft is 
widespread also in Africa. The voodoo (q.v.) of 
Haiti and other Latin American countries is a 
form of witchcraft, as are the devil cults of the 
Solomon Islands and the New Hebrides. 

Witchcraft persists in fact in almost every 
country. In the United States, belief in witch- 
craft endures among Southern mountain people 
and other relatively isolated groups. Until quite 
recently the hex or witch was greatly feared in 
some parts of Pennsylvania, and farmers painted 
special designs on their barns to ward off witch- 
induced disasters. Even in large cities believers 
in the evil eye and other powers of witchcraft 
may still be found. 

In recent years, public interest in various 
types of occultism (q.v.) has increased. Books 
on witchcraft and astrology (q.v.) have been 
published with some frequency 7 , and persons 
purporting to be witches have appeared in Eu- 
rope and the U.S. 

See also Religion: The Primitive Religions. 
WITCH HAZEL, common name applied to a 
family, Hamamefidaceae, of deciduous shrubs 
and trees and to its principal genus, Hamamelis. 
The genus, which contains four species, is na- 
tive to North America and Asia, and is cultivated 
as an ornamental plant. The yellow, axillary 
flowers have a four-parted calyx, four petals, 
four stamens, and two pistils. The fruit is a 
woody, dehiscent, two-seeded capsule. The 
species H, virginiana, native to eastern United 


States and Canada, occurs as a shrub and ad- 
ages 6 ft. in height. The shrub or tree H. mollis 
found in central China and grows to a heigh: v 
30 ft. The Japanese witch hazel, H. japonica, oc- 
curs as a tree or shrub and reaches a height of vy 
ft. The bark and leaves of the witch hazel vied 
extracts, which are used medicinally in rne 
treatment of bruises and sprains. 
WITENAGEMOT orWSTAN (OE '‘‘meeting of 
the wise men"), in Anglo-Saxon history, assem- 
bly of councilors that met to advise the kins eh 
judicial and administrative matters. Original a 
gathering of all the freemen of a tribe, it eventu- 
ally became an assembly composed of the ea> 
dormen (OE., "aldermen"), or local chieftains, 
the bishops, other high civil and ecclesiastics 
officials, and sometimes friends and relatives of 
the king. The witenagemot elected or approved 
the king and also had the power to depose him; 
it deliberated on all new Saws, made treaties, 
served as a supreme court of justice, authorized 
the levying of extraordinary taxation and the 
granting of land, and raised military forces. Each 
of the several Anglo-Saxon kingdoms had its 
own witenagemot until the subjugation of them, 
ail by Egbert (q.v.). King of Wessex, between 825 
and 829. Thereafter the Witenagemot of Wessex 
gradually developed into a single assembly for 
the whole country; see Alfred. After the Norman 
Conquest of England in 1066 (see William I) the 
witenagemot was superseded by the Great 
Council, an advisory body to the Anglo-Norman 
kings. See England; History; Parliament. 
WITHERSPOON, John (1723-94), American 
clergyman, educator, and statesman, born near 
Edinburgh, Scotland, and educated at the Uni- 
versity of Edinburgh. He held Presbyterian pas- 
torates in Scotland from 1745 until 1768, when 
he accepted an invitation to become president 
of the College of New Jersey (now Princeton 
University). Besides developing and enlarging 
the college, Witherspoon furthered the growth 
of the Presbyterian Church in America; see Pres- 
byterianism. A member of the Continental Con- 
gress (q.v.) from 1776 to 1779 and from 1780 to 
1782, he signed the Declaration of independ- 
ence (q.v.). Witherspoon was also a delegate to 
the New Jersey convention of 1787 that ratified 
the Constitution of the United States (q.v.). 
WITNESS, in law in England and the United 
States, a term used in two senses. It may be used 
to designate a person who testifies or gives evi- 
dence (q.v.) in a judicial or quasi-judicia! pro- 
ceeding; or it may refer to a person who attests 
to or is present at the execution of a legal instru- 
ment such as a deed, an affidavit or a will (q.v.). 
Witness' Rights. An oath is required of every 
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cerson called to testify at a judicial or quas;-ju- 
d : cai oroceeding; in some jurisdictions a wit- 
ness such as an atheist, who has conscientious 
scruoies against taking an oath, may instead 
make what is called an affirmation. Not every 
person may be competent to testify as a wit- 
ness; for example, a person of unsound mind 
not be a witness. An infant may be permit- 
ted by the court to testify if the court is con- 
vinced that the infant understands the nature of 
an oath. A judge cannot be a witness in a case 
being tried before him. A person convicted of a 
crime is considered a competent witness. A per- 
son with some interest in the outcome of a civil 
action involving a deceased person cannot tes- 
tify as to personal transactions or communica- 
tions with the deceased. 

The attendance of a witness at a judicial or 
quasi-judicial proceeding is compelled by the 
issuance of a subpoena (q.v.); only witnesses 
within the jurisdiction of the court may be sub- 
poenaed. Forty-four States, however, have 
agreed on a mutual basis to extend their process 
to a multi-State jurisdiction. A witness may not 
be compelled to give evidence against himself; 
he may refuse to answer any questions the an- 
swers to which might incriminate him. On the 
other hand, even when he is granted immunity 
(q.v.), he may be compelled to answer; in such a 
case his answer may not, however, be put to use 
to convict him of a crime. A person called as a 
witness cannot be compelled to testify concern- 
ing a privileged communication, such as infor- 
mation given to a lawyer by a client, or a confi- 
dential communication, such as that between a 
husband and a wife. The examination of a wit- 
ness is said to be a direct examination when the 
witness is testifying on behalf of the party that 
has subpoenaed him or that has requested him 
to testify; the examination is said to be a cross- 
examination when the witness is questioned by 
the attorney for the opposing party. In some ju- 
risdictions, in a criminal prosecution, the uncor- 
roborated testimony of an accomplice will not 
justify a conviction. 

In the second sense of the term, witnesses are 
necessary for the legal validity of certain docu- 
ments and ceremonies. The number of wit- 
nesses required in nonjudicial matters varies 
among the various jurisdictions; thus, most 
States of the U.S. require two witnesses to attest 
the execution of a will, while others require 
three signatures. In all States two witnesses are 
required for a marriage. G.R.B. 

WITTELSBACH, German ruling family, closely 
connected with the history of Bavaria (q.v,). The 
family name was taken from the castle of Wit- 


WiTTENBERG 

telsbach, which once stood on the Paar R. in Ba- 
varia. Otto V, Count of Scneyern (d. 1155), 
moved to Wittelsbach in 1124 and adopted the 
name. Count Otto Vi (d. 1183) succeeded his fa- 
ther in 1155. Otto VI, who served Frederick I 
(q.v.). Holy Roman Emperor, in Italy in 1154 and 
thereafter in Germany, was made duke of Ba- 
varia in 1180, when Henry the Lion (q.v.), Duke 
of Saxony and Bavaria, was placed under impe- 
rial ban. Thereafter, various branches of the 
Wittelsbachs ruled over Bavaria until the Ger- 
man revolution of 1918 and the abdication of 
Louis IN, King of Bavaria (see under Louis). The 
ancestral castle was destroyed in 1208. 

The family redistributed its lands over the 
centuries. By the Treaty of Pavia in 1329, Louis 
IV (q.v.). Holy Roman Emperor and former duke 
of Bavaria, installed his nephews, Rudolf If (d. 
1353) and Rupert I, as rulers of the Palatinate of 
the Rhine and the Upper Palatinate of Bavaria; 
see Palatinate. After Rudolf's death, Rupert was 
sole ruler of both until 1390. The remaining por- 
tions of Bavaria were retained by other de- 
scendants of Louis IV. The branches of Land- 
shut, Munich (q.v.), and ingoldstadt resulted 
from another division of holdings in 1392. The 
holdings were reunited under Albert IV, Duke 
of Bavaria-Munich (1447-1508), and the Upper 
Palatinate was added in 1628. Albert's descend- 
ants ruled over a united Bavaria until Duke Max- 
imilian III (1727-77) died. He was succeeded by 
the elector palatine Charles Theodore (d. 1799). 
The elector Maximilian (1756-1825), who suc- 
ceeded in 1799, proclaimed himself as Maximi- 
lian I Joseph, the first king of Bavaria in 1806. 
See also Electors, German Imperial; Succession 
Wars: War of the Bavarian Succession . 

Three Wittelsbachs ruled as kings of Germany 
and Holy Roman emperors: Louis IV; Rupert 
(1352-1410), an uncrowned emperor; and 
Charles VII (q.v.). Members of the family were 
also margraves of Brandenburg (q.v.) from 1323 
to 1373, and kings of Sweden from 1654 to 1718. 
WITTEN, city of West Germany, in North 
Rhine-Westphalia State, on the Ruhr R., 8 miles 
S.w. of Dortmund. An industrial center, it has 
factories engaged in the manufacture of iron 
and steel, machinery, coal-tar products, and 
glass. Witten was chartered as a city in 1825. It 
sustained heavy damage in World War 11. Pop. 
(1970) 97,700. 

WITTENBERG, city of East Germany, in Halle 
District, on the Elbe R., about 55 miles s.w. of 
Berlin. It is a railroad junction, and there are fac- 
tories engaged in the manufacture of textiles, 
hosiery, leather, machinery, pottery, electrical 
apparatus, bricks, cement, and chemicals. 
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The University of Wittenberg as it appeared about the 
tTiiddie O: the i/th century, German information Center 

"'Cradle of the Protestant Reformation". 

Wittenberg contains many architectural land- 
marks associated with the great religious up- 
heaval. Particularly noteworthy is the Schloss- 
kirche ("castle church"), on the door of which 
the German religious reformer Martin Luther 
(q.v.) nailed his ninety-five theses against the 
granting of indulgences; see Indulgence. Within 
the church are the tombs of Luther and of the 
German religious reformer Mefanchthon (q.v.). 
Or interest, too, are the home of Luther, now a 
museum; the houses of Melanchthon and of the 
German painter and etcher Lucas Cranach (q.v.) 
:he eider; and the parish church, dating from 
:he 14th century, where Luther preached. Lu- 
her, Melanchthon, and the German religious 
eformer Johann Bugenhagen (q.v.) ail were fac- 
ulty members of the University of Wittenberg 
*502), which merged with the University of 
-faile m 1817. The spot where Luther burned the 
»apai bull condemning his doctrines is marked 
»y an oak tree. 

iistory. The dtv was cited as early as 1180 and 
served (12/3-1422) as the capital of the duchy of 
axe-Wittenberg. The house of Wettin obtained 
ontroi of the city in 1423. It passed to the Al- 


bertine line of the Wettin house in 1547 under 
the terms of the treaty known as the Capitula- 
tion of Wittenberg. Meanwhile, the city had be- 
come the focal point of the Reformation. In 
1534 the first Lutheran Bible was printed there. 
The city sustained heavy damage in the Thirty 
Years' War and in the Seven Years' War (qq.v.), 
Wittenberg, following the deliberations at the 
Congress of Vienna (see Vienna, Congress of), 
was annexed by Prussia in 1815. It was occupied 
by Soviet troops in April, 1945, during World 
War II (q.v.), and was included in the Soviet 
zone of occupation. Pop. (1972 est.) 47,640. 
WITTENBERG UNIVERSITY, coeducational 
institution of higher learning, located in Spring- 
field, Ohio, and maintained by the Lutheran 
Church in America. The university was founded 
in 1845 as Wittenberg College (for men); 
women were admitted in 1874, and the present 
name was adopted in 1959. The university em- 
phasizes liberal arts programs and training in 
theology and includes Hamma School of Theol- 
ogy (1845), schools of music (1887) and commu- 
nity education (1955), and provides for study 
abroad. The degrees of bachelor and master are 
conferred. Among noted graduates are the 
American publishers Isaac Kauffman Funk and 
Adam Willis Wagnalis and the American novel- 
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■<* Lloyd Cassei Douglas (qq.v.). in the late 
■ ^03 the library housed 147,000 bound voi- 
ces In 1972-73 enrollment totaled about 3300, 
f ne faculty numbered 290 members, and the en- 
-r.,% rnent was more than $11,599,000. 
WITTGENSTEIN, Ludwig (Josef Johann) (1889- 
•^951), British philosopher, born in Vienna, Aus- 
tria. He studied engineering in Berlin and con- 
ducted aeronautical research in Manchester, 
England. From 1912 to 1914 he studied with Brit- 
ish philosopher Bertrand Russell, 3rd Earl Russell 
:q.v.). After service in the Austrian army in 
World War I, Wittgenstein was a schoolteacher 
and architect in Austria. In 1929 he returned to 
England, received a ph.d. degree from the Uni- 
versity of Cambridge, and began an influential 
career as a professor of philosophy there. Witt- 
genstein became a naturalized British subject in 
1938. Only one of his works, Tractatus Logico- 
Philosophicus (1921; German-English parallel 
text, 1922), was published during his lifetime. In 
it he attempted to probe the nature of reality, 
which he stated was inseparable from language 
and could be expressed only by language or by 
names, the logical pictures created by language. 
His later works on logic, knowledge, and aes- 
thetics were less radical in theory. These post- 
humous works, all published in translation, in- 
clude Philosophical Investigations (1953); 
Remarks on the Foundations of Mathematics 
(1956); Blue and Brown Books: Classic Works in 
Modern Philosophy (1958); Notebooks: 1914- 
1916 (1961); and Letters from Ludwig Wittgen- 
stein (1968). See also Philosophy; Modern Phi- 
losophy: Analytical Philosophy. 
WITWATERSRAND, or THE RAND, rocky up- 
lift and generally coextensive geographical re- 
gion of Transvaal Province, Republic of South 
Africa. It is the most productive gold-mining 
district in the world. The uplift is about 62 mi. 
Song in an e.-w. direction, has a maximum width 
of about 25 mi., and reaches an elevation of 
more than 2000 ft. above the surrounding pla- 
teau area. Surface gold was discovered in the re- 
gion in 1884 and active mining operations 
began in 1886, the same year in which Johan- 
nesburg (q.v.) was founded as a gold-mining 
settlement. The main gold reef was discovered 
in 1889 at a depth of 581 ft. 

The great extent of the deposits both laterally 
and in depth has permitted exploitation of the 
area on a large and very profitable scale, in the 
1930's, following the abandonment by many 
countries of the gold standard, and the initia- 
tion by the United States of unlimited gold pur- 
chases, the ore was mined at a depth of 12, OCX) 
ft.; subsequently the deepest workings averaged 


9000 ft. in depth. In the late 1960's the annua! 
gold production in the Witwatersrand totaled 
more than 17,000,000 oz., or about 57 percent of 
the total gold production of South Africa. Coal 
and manganese also are mined in the region. 
Industrial establishments include the Germiston 
(q.v.) gold refinery, the largest in the world, 
foundries, engineering shops, and cement 
plants. 

See Gold: Gold Production ; Johannesburg; 
Transvaal. 

WOBURN, city of Massachusetts, in Mid- 
dlesex Co., 10 miles n.w. of Boston. It is a resi- 
dential and manufacturing center. Leather, 
leatherworking machinery, electronic equip- 
ment, and processed foods are produced in the 
principal industrial establishments. Woburn is 
the site of several fine colonial buildings, nota- 
bly the Baldwin Mansion (1661), the home of 
the American engineer and army officer 
Loammi Baldwin (1740-1807), who developed 
the apple that bears his name. Baldwin also 
served as chief engineer of the Middlesex Canal 
(1803), the nearby remains of which still exist. 
Other features of the city include the birthplace 
of Benjamin Thompson (q.v.), the Anglo-Ameri- 
can administrator and physicist who became 
Count Rumford of the Holy Roman Empire; and 
the Woburn Public Library, architecturally one 
of the most distinctive library buildings in the 
United States. The American inventor Charles 
Goodyear (q.v.) developed his rubber-vulcaniz- 
ing process while a resident of the city. Woburn 
was settled in 1640 as part of the city of Charles- 
town (q.v.). It was incorporated as a town in 
1642 and as a city in 1888. Pop. (1960) 31,214; 
(1970) 37,406. 

WODEHOUSE, Sir P(elham) G(renville) 

(1881-1975), British-born American writer, born 
in Guilford, England, and educated at Dulwich 
College. He joined the staff of the London 
Globe in 1902 and from 1903 to 1909 edited the 
humorous "By the Way" column for that paper. 
His reputation as a humorous novelist was 
established with Psmith in the City (1910). He 
subsequently maintained his enormous popu- 
larity with a series of novels depicting amusing 
characters in absurd and intricate situations. 
Perhaps best known of his fictional creations, in 
addition to Psmith, are Bertie Wooster and his 
butler, the inimitable Jeeves. Wodehouse was 
also the coauthor of numerous musical com- 
edies and plays, produced mostly in America, 
where he did much of his early writing. During 
the 1940's he was interned in Germany and 
made a series of radio broadcasts from Berlin; it 
was later emphasized that he had been a dupe 
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of me \az?s and not, as had been widely 
he:ievec: r a cckabo'ator. in ~955 he became an 
American citizen, and on New Year's Day, 1975, 
shortly before nis death, he was made a Knight 
Commander of the Order of the British Empire. 

Among nis nearly one hundred novels are 
le.rv Cooo Jeeves (1930), The Butler Did It 
$1957}, and Bachelors Anonymous (1974). 
WOHLER, Friedrich (1800-62), German edu- 
cator and chemist, born in Eschersheim (now 
part of Frankfurt), and educated at the universi- 
ties of Marburg and Heidelberg. While studying 
medicine, obstetrics, and surgery' at Heidelberg, 
he became interested in chemistry' and went to 
Stockholm to study with the Swedish chemist 
Baron Ions jakob Berzelius (q.v.). In 1836 he be- 
came professor of chemistry at the University of 
Gottingen. 

One of the pioneers in the field of organic 
chemistry', Wohler is famous for his synthesis of 
the organic compound urea (q.v.); see Chemis- 
try: Organic Chemistry. By this contribution he 
proved, contrary to contemporary scientific 
thinking, that a product of the living processes 
of animals could be made in the laboratory from 
inorganic materials. Wohler also conducted im- 
portant researches on uric acid and the oil of 
bitter almonds, in collaboration with the Ger- 
man chemist Baron Justus von Liebig (q.v.), and 
isolated aluminum and beryllium. He discov- 
ered calcium carbide and prepared acetylene 


(q.v.) from it, and also developed the methoa 
for preparing phosphorus in common use today 
WOLCOTT, Oliver (1726-97), American Revo- 
lutionary patriot and soldier, born in Windsor 
Conn., and educated at Yale College (now Yale 
University). He was the son of Roger Wolcott 
(1679-1767), who was governor of Connecticut 
from 1751 to 1754. After participating in 1747-48 
in King George's War (q.v.), Oliver Wolcott 
practiced law in Litchfield, Conn. Elected a del- 
egate to the Continental Congress in 1775, he 
was one of the signers of the Declaration of In- 
dependence (qq.v.). During the American Revo- 
lution (q.v.) he served with the Connecticut mi- 
litia in several important campaigns. Wolcott 
was lieutenant governor of Connecticut from 
1786 to 1796 and governor from 1796 until his 
death. His son Oliver Wolcott (1760-1833) was 
governor of Connecticut from 1817 to 1827. 
WOLF, common name for the species of ani- 
mal which, with the dogs and jackals, make up 
the genus Canis, and which typically live in the 
wild state. Wolves are characterized by power- 
ful teeth, bushy tails, and round pupils of the 
eyes. Two species of wolves are recognized; the 
gray or timber wolf, C. lupus , widely distributed 
in North America, Europe, and Asia; and the red 
wolf, C. niger, which occurs only in the south- 
central United States. The timber wolf measures 
about 3 1 / 2 ft. in length, excluding the tail, which 
measures less than half the body length. It is 



North American wolf, 
Canis lupus 
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^d-veHou or yellow-gray, with black patches 
— and white below-. The red wolf is similar 
„ «: 2e but darker in color. 

A though wolves are still abundant in eastern 
-u'Goe and in Asia, they have become extinct in 
G'eat Britain, and their numbers in the New 
Uchd have been greatly diminished. Wolves 
are equally at home on prairies, in forest lands, 
and on mountains. In the winter they travel in 
oacks in search of food. Small animals and birds 
a « e the common prey of wolves, but a pack of 
solves may attack bison, reindeer, sheep, and 
other large animals. When no live prey can be 
found, wolves will readily feed on carrion and 
vegetation. 

The den, or lair, of the wolf may be a cave, a 
hollow tree trunk, a thicket, or a hoie in the 
earth dug by the wolf. The breeding season is in 
the spring, with a litter comprising three to nine 
cubs. The cubs normally remain with the par- 
ents till the following winter, but may remain 
much longer. Wolves sometimes breed with 
large domesticated dogs, and sledge dogs are 
often cross-bred with wolves to improve the 
vigor of the stock. Wolves demonstrate extraor- 
dinary cunning in eluding traps, 

WOLF, Friedrich August (1 759-1 824), German 
classical scholar, born in Hainrode, near Nord- 
hausen, and educated at the University of Got- 
tingen. In 1783 he became professor of philoso- 
phy at the University of Halle. There he champi- 
oned intensive study of all phases of the life and 
thought of antiquity, laying the foundation for a 
modern, scientific approach to classical philol- 
ogy (q.v.). In 1807 during the Napoleonic Wars 
(q.v.), when the University of Halle was closed 
by the French, Wolf went to live in Berlin and 
helped found what is now the Humboldt Uni- 
versity of Berlin in East Germany. 

Wolfs name is most frequently associated 
with his Prolegomena ad Homerum ("Introduc- 
tion to Homer", 1795), a treatise in which he ad- 
vanced the theory, already suggested by others, 
that the Greek epics the Iliad and the Odyssey 
(qq.v.) are not the work of a single poet but 
rather collections of separate ballads or lays 
composed by different authors and pieced to- 
gether by later editors. The Prolegomena pro- 
voked a controversy that overshadowed all 
other philological discussions of the 19th cen- 
tury; see Homer: Homeric Question. Wolf's 
writings include critical editions of the works of 
the Greek classical writers Hesiod, Demos- 
thenes, Lucian, and Plato, the Roman philoso- 
pher Cicero (qq.v.), and others. 

WOLF, Hugo (1860-1903), Austrian composer, 
born in Windischgraz (now Slovenjgradec, Yu- 


goslavia), and educated at the Vienna Conserva- 
tory. In 1884 he became a music critic for the 
Salonblatt , a Viennese magazine. Beginning in 
1887 he devoted himself wholly to musical com- 
position and study. In 1897 he became mentally 
ill and passed most of the remainder of his life 
in an institution. 

Wolf, who brought the art of German iieder 
(see Song) to new heights of subtlety and com- 
plexity, achieved in his nearly 300 songs a strik- 
ing synthesis of poetic and musical elements. 
He used for his texts works of eminent German 
poets, including Eduard Morike (1804-75), Jo- 
seph von Eichendorff (1788-1857), and Johann 
Wolfgang von Goethe (q.v.). His Spanisches 
Liederbuch (1891) and Italienisches Liederbuch 
(vol. 1, 1891; vol. 2, 1896) contain songs set to 
German poems with Spanish and Italian themes. 
He also composed three songs (1897) to texts by 
the Italian Renaissance artist and poet Michel- 
angelo (q.v.). Wolfs few works in other forms 
include a String Quartet (1879-80), the Itaiien- 
ische Serenade (1892), and the opera Der Corre- 
gidor ("The Governor", 1895). 

WOLFE, James (1727-59), British soldier, born 
in Westerham, Kent, England. He entered the 
army at the age of fourteen and served with dis- 
tinction throughout the War of the Austrian 
Succession (1740-M7) and the Scottish campaign 
of 1746 against the pretender to the British 
throne, Charles Edward Stuart (see under Stu- 
art); see Succession Wars: War of the Austrian 
Succession. In 1757 the British secretary of state 
William Pitt (see under Pitt) made Wolfe sec- 
ond in command under the British army officer 
Jeffrey Amherst (q.v.) in the French and Indian 
War (q.v.). Wolfe's competence in the siege and 
capture of the French fortress of Louisburg, 
Nova Scotia, in 1758, earned him promotion to 
major general and the command of a military 
and naval expedition against Quebec. 

In June, 1759, he sailed up the Saint Lawrence 
R. with about 9000 troops and encamped above 
the city. Baffled by the inactivity of the French 
defenders, he launched a frontal attack on their 
entrenched positions on July 31. The attack was 
unsuccessful, and Wolfe's brigadiers counseled 
a landing on the north shore of the St. Law- 
rence. On the night of Sept. 12 Wolfe moved 
about 5000 of his men downstream to a landing 
point about 1.5 miles s.w. of Quebec. Scaling a 
steep cliff to the Plains of Abraham (q.v.) above 
Quebec, the British troops forced the French 
into an open battle early on Sept. 13 and deci- 
sively defeated them. Wolfe, however, was 
killed, and the French commander, Marquis 
Louis Joseph de Montcalm de Saint-Veran (q.v.), 
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WOLFE, THOMAS CLAYTON 

c.-ed tne next day. See Ms-.da: History: Anglo- 
Frencn Strjggie for \orth America. 

WOLFE, Thomas Clayton *1900-38), American 
•wbter. bom in Asheville., \.C, and educated at 
:ne L'^versW of North Carolina and Harvard 
L rivers: tv. After a brief sojourn abroad, he 
ser.ec Wm 1924 to 1930 as an English instructor 
at Nev, >ork University in New York City. His 
vrst n Q\ei. Look Homeward , Angel (1929), was 
an immectate success, enabling Wolfe to de- 
vote himself wholly to writing. Strongly autobi- 
ographies; in content and marked by an almost 
overwhelming emotional intensity, Look Home- 
ward, Angel exhibits the stylistic influence of 
tne American novelists Theodore Dreiser and 
bmoan Lew is and of the Irish writer James Joyce 
(qoA.). A sequel. Of Time and the River , was 
published in 1935. The Web and the Rock (1939) 
and You Can't Go Home Again (1940) com- 
pieteo Wolfe's cycle of autobiographical novels. 
The central theme of the cycle is the search by 
an idealistic young man for enduring values. 
Despite the corruption he finds in the society 
around him, he retains his poetic faith in the es- 
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^.jas goodness of the American people and 
Z' e Greatness of their land. Wolfe's writing is 
characterized by a fervent lyricism, which has 
□Pen compared to that of the American poet 
£ a:t Whitman (q.v.). He wrote unrestrainedly 
and at great length; his works had to be edited 
drastically for publication. These novels had an 
enormous impact on the readers of Wolfe's own 
generation. They appealed less to the young 
people of the post-World War II era, although 
they continued to be read and studied. 

His other works include From Death to Morn- 
ing (1935), a collection of short stories; The 
Story of a Novel (1936), a critique of his own 
methods of composition; The Hills Beyond 
( 1941 ), containing an incomplete novel and 
shorter pieces; Western Journal (1951); and 
Writing and Living (1964). 

WOLFF, Baron Christian von or WOLF, Baron 
Christian von (1679-1754), German philoso- 
pher and mathematician, born in Breslau (now 
Wroclaw, Poland), and educated at the Univer- 
sity of jena. In 1706 he became professor of 
mathematics and natural philosophy at the Uni- 
versity of Halle. Wolff's rationalist doctrines 
gradually came into sharp conflict with the reli- 
gious views of some of his faculty colleagues. In 
1721 he delivered a lecture in which he cited 
the moral axioms of the Chinese philosopher 
Confucius (q.v.; see also Confucianism) as proof 
that human reason could attain moral truth by 
its own efforts. As a result, he was banished 
from Prussia in 1723 on grounds of atheism and 
fatalism. He went to Hesse and taught at the 
University of Marburg until 1740. In that year 
Frederick II (q.v.), King of Prussia, recalled him 
to Halle, where, in 1743, he became chancellor 
of the university. 

Wolff's philosophy is a modification of the 
philosophic system developed by the German 
thinker Baron Gottfried Wilhelm von Leibniz 
(q.v.). Although he was not an original thinker, 
Wolff was important as an organizing and sys- 
tematizing philosopher. His voluminous writ- 
ings include Vernunftige Cedanken von Gott, 
der Welt , und der Seele des Menschen ("Ra- 
tional Thoughts on God, the World, and the 
Souls of Men", 1719). 

WOLF-FERRARl, Ermanno (1876-1948), Italian 
composer, bom in Venice, and trained privately 
in Munich. His first opera, Cenerentola ("Cin- 
derella", 1900), was not well received in his na- 
tive country, and thereafter most of his works 
were performed in Germany. From 1902 to 1907 
he was director of the Liceo Benedetto Mar- 
cello, the conservatory of Venice. His comic 
opera Le Donne Curiose ("The Inquisitive 


Women", 1903) brought him international tame 
when it was produced at the Metropolitan 
Opera House, New York City, in 1972. Of his 
thirteen operas, most or which are musically 
complex versions of classical comedies, the 
most successful have been / Qua tiro Rust eg hi 
("The Four Country Bumpkins", 1906), // Segreto 
di Susanna ("The Secret of Suzanne", 7909). and 
/ Gioiel/i della Madonna ("The Jewels of the 
Madonna", 1911), an operatic melodrama In the 
Italian verismo style. See Italian Music; Opera. 
WOLFHOUND. See Borzoi; Irish Wolfhound. 
WOLFRAM. See Tungsten. 

WOLFRAMITE, opaque mineral composed of 
ferrous and manganous tungstate, (Fe,Mn)W0 4 , 
and existing as an isomorphous mixture of the 
minerals ferberite, FeWO., and hubnerite, 
MnW0 4 . it crystallizes (see Crystal) in the 
monoclinic system, exhibits perfect cleavage, 
and shines with a submetallic to resinous luster. 
The color ranges from black, streaked with 
brown, to brown, streaked with black. It has a 
hardness (q.v.) of 5.0 to 5.5 and of 7.0 to 7.5. 
Wolframite occurs in combination with such 
minerals as cassiterite, scheelite, quartz, pyrite, 
galena, sphalerite, and arsenopyrite, and is 
found mainly in mainland China; Burma; New 
South Wales State, Australia; Bolivia; Czechoslo- 
vakia; East Germany; and Cornwall, England. In 
the United States principal deposits occur in 
Boulder Co., Colorado; Nye Co., Nevada; and 
the Black Hills, South Dakota. The principal use 
is as a source of tungsten (q.v.), or wolfram. 
WOLFRAM VON ESCHENBACH (about 1165- 
1220?), German epic poet, born in Eschenbach 
(now Wolframs-Eschenbach), near Ansbach, 
Franconia. Little is known of his life other than 
that he was a knight and, for a time, a minne- 
singer ( see Minnesingers) at the court of Her- 
mann I, Landgrave of Thuringia (d. 1217). Wol- 
fram's reputation as the greatest poet of 
medieval Germany rests largely upon his Par- 
zival, an epic of the Holy Grail; see Grail, The 
Holy. Approximately 25,000 lines long, it was 
completed about 1210. Some literary critics be- 
lieve it is based on Perceval le Gallois by the 
French poet Chretien de Troyes (q.v.), but oth- 
ers hold that the two works are independent. 
Parzival was the source for the libretto of the 
opera Parsifal (1882) by the German composer 
Richard Wagner (q.v.). Wolfram himself figures 
as a leading character in Wagner's earlier opera 
Tannhauser (1845). Wolfram's highly individual- 
istic writings are distinguished by an intense 
spirituality and by a religious tolerance rarely 
found in the works of his contemporaries. He 
was one of the first poets to use symbolism. 
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Other works by Wolfram are the epics Wilie- 
hairr. ana Tituref, both incomplete, and Wachter 
Lieder ('“Songs of the Watchman"), a group of 
love poems. 

See Ce?va\ Literature: Middle High German 
Period {n 00-73 70). 

WOLLASTON, William Hyde (1766-1828), 
British chemist and physicist, born in East Dere- 
ham, England, and educated at Caius Coliege, 
the University of Cambridge. After practicing as 
a physician in Surv St. Edmunds and London 
from 1795, he confined himself to research work 
when ne became partially blind in 1800. His 
main fields of research were electrochemistry 
and optics, and he is credited with the discov- 
ery of palladium and rhodium and with a 
method of making platinum malleable. Wollas- 
ton also made many valuable observations on 
the refraction of fight and invented an appara- 
tus for measuring the refractive power of solids. 
He studied the solar spectrum and ultraviolet ra- 
diation, His most valuable inventions were the 
camera Eucida, a double-image prism that has 
since proved indispensable in microscopic 
work, and the reflecting goniometer, an appara- 
tus used for determining the geometrical form 
of crystals. The mineral wollastonite (CaSi0 3 ), 
which is used primarily as a filler in such manu- 
factures as paint and paper, was named after 
Wollaston. 

WOLLONGONG, city of Australia, in New 
South Wales, extending for more than 25 mi. 
along the coast of the Tasman Sea e. of the Ilia- 
warra Range, centered about 40 miles s. of Syd- 
ney. Included in the greater city are several 
urban centers lying in an area of coal mining 
and dairying, and many beach-resort areas. Port 
KembSa is a deep-sea port and industrial center 
producing iron, steel, and coke; Bu Hi and Woo- 
nona are coal-mining towns; and Thirrou! is a 
rail-yard center. Bricks, textiles, apparel, and 
food products are also manufactured. Wol- 
longong University College is in the city. Views 
of the entire coastal region may be had from 
Mis. Kembla and Keira. Settled in 1815, Wol- 
longong was established as a town in 1834 and 
as a municipality, the first in Australia, in 1859. 
In 1947 the various centers were amalgamated, 
creating an area of 276 sq.mi. Pop. of city (1971) 
160,902; pop, of greater Wollongong (1971) 
185,890. 

WOLLSTONECRAFT, Mary. See under God- 
win. 

WOLSEY, Cardinal Thomas (1475?-1530), 
English statesman and prelate, born in Ipswich, 
and educated at the University of Oxford. He 
was ordained a priest in 1498 and was made 


chaplain to the English king Henry V|| (q A g 
1507. With the accession of the young Henr, 
VIII (q.v.) to the English throne in 1509, VVoise . 
began to acquire great power and wealth. He 
received his first major secular appointment in 
1511, when he was made a privy councilor. A 
1513 he assisted in planning and carrying out 



Thomas Wolsey (engraving from a portrait by the con- 
temporary German painter Hans Holbein the Younger). 


the highly successful English invasion of France, 
and in the following year he secured a peace 
with France. By the time he was made lord 
chancellor of England in 1515, he already virtu- 
ally controlled both foreign and domestic affairs 
for Henry. 

Wolsey raised royal authority in England to a 
new height, but in doing so he incurred many 
enemies. In the popular mind, Wolsey, as the 
executor of policy, was responsible for the im- 
position of heavy taxes to pay for wars. He also 
was unpopular with Parliament and the nobility 
because of his power over the king and his os- 
tentatious displays of wealth at a time when 
there was increasing resentment against the 
clergy. In affairs abroad Wolsey attempted to 
make England arbiter of the struggle for power 
between Francis I, King of France, and Charles V 
(qq.v.). Holy Roman Emperor. Wolsey played 
the two rivals against each other, giving England 
the balance of power in Europe until 1529, when 
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"'cir-os and Charles made peace with each 

::ner. 

Wolsey also rose rapidly in the church, be- 
„ ni ^; n o bishop of Lincoln and archbishop of 
>crk in 1514, a cardinal in 1515, and a papal leg- 
i n 1518. After being made a legate for life in 
-' 24 , he wielded power over the church in Eng- 
land comparable to his secular power as chan- 
ceiior. He aspired to the papacy and made an al- 
nance with Charles for his support in two papa! 
elections. The emperor did not keep his word, 
however, and Wolsey never achieved his high- 
est aim. 

At the height of his power, Wolsey fell, largely 
because he failed to secure a prompt annulment 
of Henry's marriage to Catherine of Aragon, so 
that the king could marry Anne Boleyn (qq.v.). 
In 1528 Pope Clement VII ( see under Clement) 
appointed Wolsey and the Italian papal legate 
Lorenzo Campeggio (1474?-1539) to hear Hen- 
ry's suit in England. Campeggio was recalled to 
Rome by the pope in July, 1529, and Wolsey was 
forced to appeal directly to Rome. The pope, 
dominated by Charles V, who was Queen Cath- 
erine's nephew, refused to sanction the divorce. 
Woisey's Trial and Conviction. In 1529 Wol- 
sey's enemies succeeded in having him tried 
and convicted of violating an old law against 
holding a foreign court in England. Divested of 
all his official posts and honors except for the 
archbishopric of York, to which he retired, Wol- 
sey was subsequently charged with treason and 
ordered to London. Illness forced him to stop 
on the way and he died in Leicester Abbey. 

Although arrogant and immoderately ambi- 
tious, Wolsey proved himself to be an able and 
just administrator and succeeded in his aim of 
making England a leading power. Also a patron 
of learning, he founded a college (now Christ 
Church) at the University of Oxford. 

See England: History: The Henrician Reforma- 
tion . 

WOLVERHAMPTON, Great Britain, county 
borough of Staffordshire, England, 13 miles n.w. 
of Birmingham. It is an industrial center, with 
factories engaged in the manufacture of iron 
and steel, tin plate, locomotives, machinery and 
tools, automobiles, aircraft, electrical equip- 
ment, chemicals, and locks. Points of interest in- 
clude the Church of Saint Peter, dedicated in 
994 and rebuilt several times, notably in the 13th 
and 15th centuries; the free grammar school, 
founded in 1512; and the town hall. Wolv- 
erhampton developed around the Church of 
Saint Mary, established about 996 by Wulfruna, 
sister of King Edgar (q.v.). The Wednesday mar- 
ket and annual fair date from 1258. Wolver- 


hampton was incorporated as a county borough 
in 1888. Pop. (1971) 268,847. 

WOLVERINE, carnivorous mammal, Guio 
gulo, of the northern regions of North America, 
Europe, and Asia. It belongs to the Weasel fam- 
ily, Musteiidae, but has much in common with 
the badger. The body is heavy set, and the legs 
are short and thick; the daws are long and 
curved. The head and tail are carried low and 
the back forms a high arch. The snout is short 
and pointed, and the head blunt and rounded; 
the eyes are set widely apart, and the ears pro- 
ject but little above the head fur. The tail is 
short and extremely bushy, the individual hairs 
being 6 to 8 in. in length. The thick body fur is 
composed of long glossy hairs; it is dark brown 
except for a lighter stripe running the entire 
length of each side. The average length of the 
body, excluding the tail, is 2% ft. French Canadi- 
ans call this animal the carcajou and the British 
Americans call it the quickhatch. In Europe the 
animal is called the glutton. The wolverine is a 
sylvan animal, ranging north to the Arctic Circle 
and south to the northern border of the United 
States. It also occurs in the Sierra Nevada Mts. of 
California. It is nocturnal in habits, and does not 
hibernate. In spite of its seemingly clumsy 
movements, the wolverine can move swiftly; 
the animal usually travels alone or in pairs. The 
young are born from February through May, 
usually two or three to a litter. Wolverines will 
eat any animal they can kill, and, lacking live 
prey, will eat carrion. They are very adept at rob- 
bing the traps that hunters set for other animals. 
Although once abundant, the wolverine is now 
quite rare, as the Indians and Eskimo of north- 
ern Canada hunted it extensively for its frost-re- 
sistant fur. 

WOMAN'S CHRISTIAN TEMPERANCE UNION. 

See National Woman's Christian Temperance 
Union. 

WOMAN SUFFRAGE, right of women to 
share on equal terms with men the political 
privileges afforded by representative govern- 
ment and, more particularly, to vote in election 
contests and referendums and to hold public of- 
fice. Equal political rights for women have been 
advocated since antiquity. Under the autocratic 
forms of government which prevailed in ancient 
times and under the feudal regimes of the Mid- 
dle Ages, however, suffrage was so restricted, 
even among men, that enfranchisement of 
women never attained the status of a major po- 
litical issue. Conditions warranted organized 
woman-suffrage movements only after suffrage 
had been won by large, formerly disenfran- 
chised groups of the male population as a con- 
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sequence of the democratic revolutions of the 
18th and 19th centuries. 

In Colonial America. The modern woman- 
suffrage movement originated in post-Revolu- 
tionary America. Even before the Revolution 
American women participated in public life 
somewhat more freely than European women. 
In 1647 a wealthy Maryland landholder named 
Margaret Brent attempted, boldly but unsuc- 
cessfully, to secure '"place and voice" in the 
legislature of the colony. In Massachusetts wo- 
men property holders voted from 1691 to 1780. 
The Continental Congress (q.v.) debated the 
woman-suffrage question at length, deciding fi- 
nally that the individual States should formulate 
voting rules. Sn addition many groups, such as 
the American Quakers, and numerous individ- 
uals, notably the American patriot Thomas Paine 
(q.v.), consistently advocated the enfranchising 
of women. 

Nonetheless, in colonial and early-19th cen- 
tury America, as elsewhere in the world, women 
commonly were regarded as inferior beings. 
Their children, property, and earnings belonged 
by law solely to their husbands, and various 
legal and social barriers made divorce almost 
unthinkable. In most respects American women 
were legally on a par with criminals, insane per- 
sons, and plantation slaves. 

Abolitionism and Temperance. During the 
first half of the 19th century American suffra- 
gists worked mainly through the abolitionist 
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and the temperance movements, but antifemi- 
nist prejudices severely limited the role of 
woman members. A notable instance of such 
prejudice occurred at the London Anti-SSaverv 
Convention of 1840. For several days the con- 
vention debated bitterly the right of eight 
American women to take part in the pro- 
ceedings. Internationally famous clergymen 
contended during the debate that equal status 
for women was contrary to the will of God. 
Eventually two of the women, the noted Ameri- 
can feminists Lucretia Coffin Mott (see under 
Mott) and Elizabeth Cady Stanton (q.v.), were 
seated behind a curtain, effectively shielded 
from view and denied the right to speak. 

After many such rebuffs American suffragists 
decided to create a separate movement dedi- 
cated to women's rights. Prominent early in the 
movement were, besides Lucretia Mott and Eliz- 
abeth Stanton, the brilliant American feminists 
Susan Brownell Anthony, Lucy Stone (qq v.), 
Abby Kelley Foster (1810-87), Martha Wright, 
Mary Anna McClintock and Ernestine B. Rose. 
Male Americans active in support of woman 
suffrage included the clergymen Henry Ward 
Beecher (see under Beecher) and Wendell Phil- 
lips and the essayist and poet Ralph Waldo Em- 
erson (qq.v.). 

The Seneca Falls Convention. In July, 1848, on 
the initiative of Mrs. Mott and Mrs. Stanton, the 
first women's rights convention met at a Wes- 
leyan church chapel in Seneca Fails, N.Y. More 
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, r . n one hundred persons attended the con- 
. .grshon, among them many maie sympathizers. 

serious discussion of proposed means to 
achieve their ends, the delegates finally agreed 
, ra > t L h e primary goal should be attainment of 
franchise. The convention then adopted a 
Declaration of Sentiments" patterned after the 
American Declaration of Independence. 

Public reaction to the Seneca Falls convention 
presaged a stormy future for the new move- 
ment. Though many prominent Americans, in- 
cluding the famed editor Horace Greeley and 
me abolitionist leader William Lloyd Garrison 
aq.v.), warmly supported it, many citizens and 
the great majority of newspapers responded 
;th ridicule, fury, and vilification. Suffragists 
were called "the shrieking sisterhood", branded 
as unfeminine, and accused of immorality and 
drunkenness. Later, when suffragist leaders un- 
dertook speaking tours in support of women's 
rights, temperance, and abolition, they were 
subjected often to physical violence. Meetings 
repeatedly were stormed and disrupted by 
gangs of street bullies. On one occasion when 
Miss Anthony spoke in Albany, N.Y., the city 
mayor sat on the rostrum brandishing a revolver 
to discourage possible attacks by hoodlums in 


the audience. Despite intimidation, the woman- 
suffrage and abolitionist movements continued 
for some years to grow side by side. 

After the Civil War. Bitter disagreements over 
strategy engendered a schism between the suf- 
fragist and abolitionist groups after the Civil 
War. Many male abolitionists voiced fears that 
the demands of women suffragists might im- 
pede the campaign to gain voting rights for 
male ex-slaves. The issue came to a head in 
1868, when the abolitionists pressed for a Con- 
stitutional amendment enfranchising ah Ameri- 
cans regardless of race, creed, or color. Suffra- 
gists quickly complained that the proposed 
amendment made no mention of women. The 
abolitionists answered that the suffragists 
should defer their claims rather than endanger 
passage of the amendment. To many suffragists, 
notably Mrs. Stanton and Miss Anthony, post- 
ponement was unacceptable. In May, 1869, the 
two feminist leaders created the independent 
National Woman Suffrage Association, with the 
objective of securing enactment of a Federal 
woman-suffrage law. Another suffragist faction, 

Members of a woman-suffrage parade in New York 
City in 1917. New York State granted women the vole 
later that year. upi 
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led by Lucy Stone and Henry Ward Beecher, 
countered in November of the same year by 
founding the American Woman Suffrage Associ- 
ation. The latter group worked for gradual adop- 
tion of woman suffrage on a State-by-State 
basis. The Territory of Wyoming gave women 
the suffrage in 1869. 

After the passage (1870) of the Fifteenth 
Amendment to the Constitution of the United 
States (q.v.), Miss Anthony interpreted the law 
as enfranchising American women as well as 
male ex-slaves. She went to the polls in Roches- 
ter, N.Y., in 1872 and persuaded the election in- 
spectors to Set herself and twelve women 
friends register and vote. Two weeks after the 
election she, her twelve friends, and three of 
the election inspectors were arrested. Miss An- 
thony received a grossly unfair trial, during 
which the judge repeatedly displayed antifemi- 
nsst prejudices. At the height of the proceedings 
the judge, anticipating apparently a jury verdict 
in her favor, dismissed the jury and imposed on 
her a fine of $100. Miss Anthony stoutly refused 
to pay the fine, whereupon the judge, appre- 
hensive that she might appeal to higher courts, 
ailow-ed her to go free. Her friends never were 
brought to trial. The election inspectors re- 
ceived heavy fines, which were paid by sympa- 
thetic spectators. The case aroused widespread 
public interest, but the ban against woman suf- 
frage remained. 

Suffrage Gains. Susan Anthony's ordeal had 
the effect, however, of lending impetus to the 
feminist movement. In 1890 the Stanton-An- 
thony group merged with the Stone-Beecher 
faction to form the National American Woman 
Suffrage Association. For many years thereafter 
the association worked to advance women's 
rights on both the State and Federal levels. Be- 
sides Lucy Stone, Susan Anthony, and Elizabeth 
Stanton, leaders and supporters of the associa- 
tion included the noted American feminists 
Harriet Beecher Stowe, Julia Ward Howe, Clara 
Barton, Jane Addams, and Carrie Chapman Catt 
(qq.v.). Largely as a result of agitation by the as- 
sociation, suffrage was granted in the States of 
Colorado (1893), Utah and Idaho (1896), and 
Washington (1910). In addition, the association 
in 1910 secured 500,000 signatures for a petition 
urging Federal woman-suffrage legislation. Cali- 
fornia granted women the vote in 1911, Kansas, 
Oregon, and Arizona followed in 1912, Nevada 
and Montana in 1914, and New York in 1917. 

The American suffragist movement scored its 
climactic victory shortly after World War 1. In 
1919 Congress approved the Nineteenth Amend- 
ment to the Constitution, which provided that 
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"The right of citizens of the United States w 
vote shall not be denied or abridged by trl 
United States or by any State on account o* 
sex." Later ratified by thirty-six State legislatures 
the Nineteenth Amendment became the law v 
the land on Aug. 26, 1920. See also League c= 
Women Voters of the United States. 

British Suffrage Movement In Great Britain 
the woman-suffrage movement roughly paral- 
leled that of the United States, but in its late' 
stages more vigorous and violent tactics were 
employed. 

The great pioneer figure of British feminism 
was the writer Mary Wollstonecraft (see under 
Godwin), her chief work. Vindication of the 
Rights of Women (1792), is one of the major 
feminist documents of the 18th century. During 
the 1830's and 1840's British suffragism received 
notable aid and encouragement from the Chart- 
ists ( see Chartism), who fought unsuccessfully 
for a sweeping program of human rights. In sub- 
sequent years the woman-suffrage issue was 
kept before the British public by a succession of 
liberal legislators, among them the statesmen 
and social philosophers John Stuart Mill (see 
under Mill), John Bright, and Richard Cobden 
(qq.v.). Mill helped to found in 1865 the first 
British woman-suffrage association. All efforts 
to secure the franchise for women were effec- 
tively opposed. Prominent among the antifemi- 
nists of the period were the reigning monarch 
Queen Victoria and the British prime ministers 
William Ewart Gladstone (qq.v.) and Benjamin 
Disraeli (see under Disraeli). 

The British woman-suffrage movement ac- 
quired additional impetus when in 1897 various 
feminist groups merged to form the National 
Union of Woman Suffrage Societies. A section 
of the membership soon decided that its poli- 
cies were timid and indecisive, and in 1903 the 
dissident and more militant faction, led by the 
colorful feminist Emmeline Pankhurst (q.v), 
established the Women's Social and Political 
Union. Mrs. Pankhurst's suffragettes soon won a 
reputation for boldness and militancy. Tactics 
employed by the organization included boycot- 
ting, bombing, window breaking, picketing, and 
harassment of antisuffragist legislators. In 1913 
one dedicated suffragette publicized her cause 
by deliberately hurling herself to death under 
the hoofs of horses racing in the derby at Epsom 
Downs. Because of their forceful and provoca- 
tive behavior, the suffragettes often were man- 
handled by the police and repeatedly were 
jailed and fined. 

During World War i the British suffragists 
ceased agitation and made notable contribu- 



tions to recruiting drives and other aspects of 
the war effort, favorably influencing public 
opinion. In 1918 Parliament enfranchised all 
women householders, householders' wives, and 
women university graduates over thirty years of 
age. Parliament lowered the voting age of 
women to twenty-one in 1928, giving them 
complete political equality with men. In 1929 
the British trade union leader Margaret C. Bond- 
field (1873-1953) became the first woman cabi- 
net member in British history. 

Suffrage in Other Countries. Meanwhile and 
subsequently most of the other nations of the 
world, with significant exceptions, enacted 
woman-suffrage legislation. Among the first to 
do so were the following, each of which 
granted the franchise to women before the mid- 
dle of the 20th century: New Zealand (1893); 
Australia (1902); Finland (1906); Norway (1913); 
Denmark (1915); the Netherlands and Soviet 
Union (1917); Canada and Luxembourg (1918); 
Austria, Czechoslovakia, Germany, Poland, and 
Sweden (1919); Belgium (partial, 1919; full, 
1948); Ecuador (1929); Union of South Africa 
(1930); Brazil and Uruguay (1932); Turkey and 
Cuba (1934); France (1944); Italy and Japan 
(1946); China and Argentina (1947); South Korea 
and Israel (1948); and Chile, India, and Indone- 
sia (1949). By 1970, 121 countries had granted 
women the right to vote. 


Marchers in New York City support the women's liber- 
ation movement in 1970. Today's feminists seek such 
rights as equal job opportunity. wide World 

Women's Rights. With the widespread exten- 
sion of the franchise to women, the women's- 
rights movement broadened its scope during 
the 20th century. Among the rights sought cur- 
rently by feminist groups throughout the world 
are the right to serve on juries, the right to re- 
tain earnings and property after marriage, the 
right to retain citizenship after marriage to an 
alien, and the right to equal pay and equal job 
opportunity. In the late 1960's so-called wom- 
en's liberation movements were organized and 
became active. See Women's Rights. 

WOMB. See Uterus. 

WOMBAT, common name applied to burrow- 
ing marsupials (q.v.) of the family Phascolom- 
idae, native to Australia and Tasmania. Of the 
three known species, the common wombat of 
southern Australia is the largest, attaining a max- 
imum length of 3 ft. It is tailless and stocky, and 
has thick, coarse fur that varies in color from 
yellow to black. In structure and gait it resem- 
bles a miniature bear (q.v.). The teeth are of 
continuous growth, and, as in rodents, there is a 
single pair of chisel-like incisors in each jaw. 
The common wombat has long claws adapted 
for digging and lives in burrows, from which it 
emerges at night to feed on grasses and other 
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plant substances. It has a placid disposition and 
is easily domesticated. Another species con- 
fined to southern Australia is the hairy-nosed 
wombat, which differs from the common spe- 
cies in having longer, pointed ears, a hairy 
muzzle, and soft, silky fur. 

The wombat of Tasmania is the smallest spe- 
cies, and is known locally as a badger. The pelt 
is extremely coarse and, being very durable, is 
used extensively by Tasmanians for floor mats 
and rugs. The flesh, reputedly similar in flavor to 
pork, is esteemed as food. 

The young of each species, born singly once a 
year, is carried in the mother's pouch for about 
six months. 

WOMEN, EMPLOYMENT OF. Women have 
been economically important to society since 
prehistoric times although their contributions 
have varied according to the structure, needs, 
customs, and attitudes of the society in which 
they lived. 

Women's Economic Role in Antiquity. In 

preagricultura! and agricultural communities the 
home was largely a self-sustaining economic 
unit. Much of the work that in modern times is 
done in factories, food-processing plants, hospi- 
tals, and schools was done by women in the 
home. In addition, women often shared the 
work of tilling the land and caring for farm ani- 
mals. For this they received no payment, except 
as they shared in the general family holdings. 

The history of women as paid workers is al- 
most equally long. The Old Testament records, 
"She maketh fine linen, and selleth it; and deliv- 
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ereth girdles unto the merchant" (Prov. 31:24}. 
In Babylonia (q.v.) about 2000 years before the 
birth of Christ, women were permitted to en- 
gage in business and to work as scribes. In this 
respect Babylonia was exceptional because in 
ancient times labor was usually done by slaves. 
Moreover, women were considered hardly more 
than chattels. Those of the upper classes were 
usually confined to their homes, and the work- 
ing women were either plebeians or slaves used 
in hard unskilled labor. 

Women Workers in Medieval and Post- 
medieval Europe. It has always been custom- 
ary for artisans working in their own homes to 
exploit the labor power of their families. This 
custom was so prevalent during the Middle 
Ages that it was not unusual for the craft guilds 
( see Guild) of the period, including even some 
that otherwise excluded women, to admit to 
membership the widows of guild members pro- 
vided that they met the other membership re- 
quirements. Some of the early guilds barred 
women from membership and others accepted 
them only on a limited basis, but in 13th- and 
14th-century England and France they fre- 
quently were accepted equally with men. 
Among such guilds, at least in some towns, were 
those of the tailors, barbers, carpenters, and 
saddlers and spurriers. Dressmaking and lace- 
making guilds were composed exclusively of 
women. 

By the end of the 15th century the power of 
the guilds had begun to decline. They gradually 
were replaced by the putting-out system, 
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■\ hereby large lots of tools and materials were 
attributed to workers by merchant-business- 
men and the workers produced articles on a 
piecework basis in their homes. Some of these 
Workers were women, who were paid directly 
for their work, and, as in the past, men with 
families were commonly helped by their wives 
end children. 

During the 18th and early 19th centuries as 
tne industrial revolution (q.v.) developed, 
:he putting-out system gradually disappeared. 
Goods that traditionally had been produced by 
hand in the home were manufactured by ma- 
chine in factories. In these early textile mills and 
clothing factories, women formed a large part of 
the working force. 

American Working Women. In colonial 
America most women continued to make their 
economic contribution in the home, and the 
few who sought outside employment had a very 
limited choice of occupations. They were em- 
ployed most frequently as teachers, domestic 
servants, and in various family enterprises. A 
few kept taverns or inns. Some did sewing and 
sold their services or products. Occasionally 
widows who had assisted their husbands took 
over the operation of a family business. 

Paid employment for American women con- 
tinued to be scarce until the establishment of 
textile factories. The first cotton factory in the 
country was built in Waltham, Mass., in 1814. 
Thereafter large numbers of women were hired 
for miliwork. By 1850 the manufacture of cloth- 
ing, shoes, cigars, and other products was pro- 
viding employment in mills and factories for 
more than 200,000 women. Also during this 
time, the homework system, similar to the 
putting-out system of the late Middle Ages, be- 
came widespread and many more women were 
gainfully employed in home manufacturing en- 
terprises. 

By 1890 there were nearly 4,000,000 working 
women in the United States, or about 18 per- 
cent of the female population aged fourteen 
and over. This was about 17 percent of the total 
work force of that year. It consisted predomi- 
nantly of young women, half of whom were 
under twenty-five years of age and about seven 
out of ten of whom were single. About half 
were in domestic and personal service; more 
than 20 percent were teachers or worked in 
clothing and textile plants; and another 20 per- 
cent worked on farms. Only about 5 percent of 
the working women were secretaries, clerks, or 
saleswomen. 

Modern Trends. Industrial expansion, urbani- 
zation, improved transportation facilities, and 


the growth of public education engendered a 
marked change in the working status of American 
women. As industry became more diversified and 
women acquired the necessary training, the 
scope of their industrial activity broadened. 
More complex industrial organization also re- 
sulted in more clerical jobs for women. By 1920 
stenography and typing ranked among the four 
principal occupations. Correspondingly, farming 
occupations became less important, and by 1930 
farming had disappeared from the list of the top 
ten occupations for women. 

World Wars I and II accelerated the entrance 
of women into new occupations. At the end of 
each war, however, the number of employed 
women declined temporarily as few women 
could be retained on the jobs they had taken 
over. The decline was short-lived. Between 1950 
and 1975 the number of working women almost 
doubled, while that of men rose by only one 
fourth. 

Current Labor Force in the United States. 

Today more American women are holding paid 
jobs of greater diversity than ever before. In the 
mid-1970's about 34,000,000 women, aged six- 
teen years and over, were employed; about an- 
other 3,500,000 were temporarily unemployed. 
This total was approximately 40 percent of the 
entire labor force in the country, as compared 
with 15 percent in the 1870's. 

Although women were represented in all 
fields of labor, in the mid-1970's the greatest 
number were concentrated in relatively few 
occupations: those of clerical worker (about 35 
percent), service worker outside the private 
house (about 18 percent), professional and 
technical worker (about 15 percent), and opera- 
tive (11 percent). Even within these different 
general fields, women tended to be limited to 
certain kinds of work. Of the more than 5,500,- 
000 women classified as professional, technical, 
and kindred workers, more than 40 percent were 
noncollege teachers and 26 percent were medi- 
cal and other health workers, mainly profes- 
sional nurses. A significant number employed as 
operatives worked in the textile and clothing in- 
dustries. Fewer were employed in the food and 
electrical industries. Relatively small numbers of 
women were to be found in other occupations: 
those of sales workers (about 7 percent), non- 
farm managers and distributors (about 5 per- 
cent), private household workers (about 3 per- 
cent), nonfarm laborers (about 1 percent), farm 
laborers and supervisors (about 1 percent), and 
transport equipment operators (less than 1 per- 
cent). The rate of unemployment was generally 
higher for nonwhite women. 
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The relationship between education and oc- 
cupation appears closer for women than for 
.men. ;r the rnid-197Q's women who had com- 
pleted only elementary school were most likely 
to be emplaced as operatives {skilled or semi- 
skilled employees in industry) or in service 
work. Of the working women who were sec- 
ondary- or high-school graduates but had no 
college training, more than 60 percent were 
clerks or saleswomen. In the college-graduate 
category of employed women, approximately 70 
percent were professional or technical workers, 
about 15 percent were clerks, and 6 percent 
were managers, proprietors, and executives. 

Women overwhelmingly dominated certain 
occupations. In recent years they constituted 
the great majority of nurses and telephone op- 
erators. They made up 99 percent of the total 
number of secretaries, typists, and stenogra- 
phers in the country'; 71 percent of all teachers, 
excluding those at the college level; and 97 per- 
cent of private-household workers. In contrast, 
only about 6 percent of ail farmers and farm 
managers and only 5 percent of all craftsmen 
and kindred workers were women. 

The U.S. Bureau of Labor Statistics has esti- 
mated that in the mid-1970's more than 4,600,- 
000 working women (about one in eight) were 
members of labor unions, providing more than 
20 percent of the total union membership. 

Women's earnings typically were lower than 
those of men. In the mid-1970's the median 
earnings of year-round, full-time women work- 
ers were about $8000 as compared with about 
$13,000 for men. The proportional gap between 
them was much less than it had been in the 
1950's but was still considerable. Also, the rate at 
which the gap had been lessening slowed 
down. One reason for the disparity between 
men's and women's earnings is that women are 
not largely represented in high-level jobs, even 
in such fields as social work, library work, and 
teaching, in which they greatly outnumber men. 
It is a much disputed question whether their ad- 
vancement has been hindered primarily by male 
unwillingness to face female competition or by 
their own reluctance to put the responsibilities 
of an important job before their families. An- 
other reason for the disparity is that even when 
women do the same kind of work at the same 
level as men, they are frequently paid less than 
their male counterparts. (See following section 
for discussion of equaf-pay legislation.) 

The character of the female labor force has 
changed startlingly since the end of the 19th 
century. At that time it was composed largely of 
girls. In the mid-1970's one half of the force was 
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at least thirty-five years old and almost three 
fifths were married. The average young worra- 
in the U.S. might expect to be employed for £ 
few years after leaving school, to marry* at rh.p 
age of twenty-one, and to leave the labor marke 
prior to the birth of her first child, about a vear 
later. Her last child would probably be borr 
when she was thirty years old, and if she re- 
sumed work at about thirty-five years of age, she 
could expect to work for another twenty-four 
years. Her life pattern is thus markedly different 
from that of a woman of the 19th or early 20th 
century. Among the factors that have contrib- 
uted to this change are increased urbanization, 
greater longevity, marriage and childbearing at a 
comparatively early age, smaller-sized families, 
and broader educational and employment op- 
portunities. 

Most women work because they must sup- 
port themselves and, in many instances, such 
dependents as children or parents. In the mid- 
1970's about 3,700,000 women workers were the 
heads of families, and more than three fifths of 
them were the only wage earners. In husband- 
wife families about 1,400,000 women were the 
only workers in the family. Of the 20,367,000 
married women workers, many were working to 
supplement a spouse's income. About 15 per- 
cent of these women had husbands with salaries 
below $5000, and about another 11 percent had 
husbands with income between $5000 and 
$7000 per annum. Women whose husbands had 
incomes above $7000 frequently worked to pro- 
vide increased comfort for their families or to 
ensure savings that would otherwise be impossi- 
ble. In recent years a significant number of mar- 
ried women have entered the labor force for 
noneconomic reasons. The task of running a 
household has been facilitated by modern ap- 
pliances and aids such as convenience foods, 
and many women choose to work primarily for 
the satisfaction derived. This is frequently the 
case among college-educated women who want 
to use their academic training after marriage. 
Legislation Affecting Women Workers in the 
United States. Early legislation regulating the 
conditions of women's work was designed to 
protect women against exploitation and to safe- 
guard their health and welfare. During the early 
industrial period, the average factory working 
day was thirteen or fourteen hours. By the 1820's 
agitation for a ten-hour day was widespread. In 
1847 the first State law establishing ten hours as 
the standard work day, but permitting employee 
and employer to contract for longer hours, was 
passed in New Hampshire. Similar laws, appli- 
cable to men and women and usually covering 
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manufacturing and mercantile establishments 
ir j y were passed in 1853 by Maine, New Jersey, 
Pennsylvania, and Rhode Island. The first ten- 
hour law specifically applicable to women was 
oassed by Ohio in 1852. Despite these laws em- 
ployers' pressure upon employees to contract 
for additional work kept the average working 
day at about twelve and a half hours. Massachu- 
setts became the first State to enforce a ten-hour 
law for women when, in 1879, the legislature 
amended a ten-hour law passed in 1874. Other 
States subsequently regulated women's hours of 
.vork by adopting enforceable laws, many of 
which limited the working day to eight hours. In 
1968 forty-one States and the District of Colum- 
bia had laws regulating women's work hours. 

Massachusetts established a commission in 
1912 to determine minimum-wage schedules for 
women and children. Between that year and 
1922, fourteen additional States, the District of 
Columbia, and Puerto Rico passed similar laws. 
The District of Columbia law was declared un- 
constitutional by the Supreme Court of the 
United States (q.v.) in 1923, and no further mini- 
mum-wage legislation was enacted until the 
1930's. In 1937 the Supreme Court reversed the 
1923 decision. The Fair Labor Standards Act 
(q.v.), a Federal minimum-wage law passed in 
1938, applied to persons engaged in or produc- 
ing goods for interstate commerce. This law has 
been amended periodically to extend coverage 
and increase the rate. By December, 1968, thirty- 
six States, the District of Columbia, and Puerto 
Rico had minimum wage laws chiefly applicable 
to workers in local trade and service industries. 
See also Minimum Wage. 

In the 19th century and the first quarter of the 
20th century industry throughout the country 
discriminated against the relatively few women 
workers employed on so-called men's jobs by 
paying them wages substantially lower than the 
wages paid to men. The need for equal-pay laws 
was dramatically demonstrated during World 
War I, when large numbers of women entered 
war industries in jobs held traditionally by men. 
Michigan and Montana adopted equal-pay leg- 
islation in 1919, but almost twenty-five years 
elapsed before another State passed similar leg- 
islation. During World War N attention was 
again focused on the equal-pay problem. Be- 
tween 1943 and April, 1969, thirty-one States 
passed equal-pay legislation. A Federal equal- 
pay act was passed in 1963 as an amendment to 
the Fair Labor Standards Act. Discrimination in 
employment based on sex was prohibited by the 
Civil Rights Act of 1964. 

Certain occupations, especially mining, be- 


lieved to be detrimental to women's health, 
safety, or well-being, are prohibited to them in 
various States. More than half of the States have 
laws prohibiting women's employment or limit- 
ing the conditions under which they may work 
in certain occupations or industries. 

Household employment, which had declined 
until by the mid-1970's it accounted for only 
about 3 percent of women's occupations, used 
to be largely exempt from labor legislation. Only 
a few States regulated conditions of household 
employment in terms of minimum wages and 
maximum daily and weekly hours of work. In 
1974 the Federal minimum wage law included 
domestic employees in its coverage for the first 
time. 

Industrial homework is regulated in a number 
of States and in Puerto Rico. Several States and 
Puerto Rico have legislation prohibiting the em- 
ployment of women for specific periods directly 
before and after childbirth. In Puerto Rico the 
working mother receives half of her pay during 
this time. 

Other Federal laws that affect women in the 
labor force are the Walsh-Healey Public Con- 
tracts Act of 1936, the Wagner-Peyser Act of 
1933, the Sociaf Security Act of 1935 (see Social 
Security), the Labor-Management Relations Act 
of 1947 (see National Labor Relations Act), and 
the Age Discrimination Act of 1967. The Wom- 
en's Bureau of the United States Department of 
Labor (see Labor, Department of), established in 
1920, is the Federal government agency princi- 
pally concerned with the welfare of working 
women. 

For labor legislation pertaining to both men 
and women, see Hours of Labor; National La- 
bor Relations Board; Unemployment Insurance; 
Workmen's Compensation. 

Women in the Labor Force of Other Coun- 
tries. The extent and character of women's 
work vary according to the region and country. 
In urban, industrialized countries the pattern is 
similar to that of the U.S. According to Interna- 
tional Labor Organization (q.v.) data, as coun- 
tries become industrialized more women get 
jobs in more occupations. Nevertheless, they re- 
main concentrated in a limited number of tradi- 
tional occupations, many of which do not re- 
quire high technical qualifications and most of 
which are low paid. In Great Britain, for exam- 
ple, the number of women in manual and non- 
manual occupations requiring intensive training 
has declined, whereas it has risen in those occu- 
pations in which little training is needed. In the 
Soviet Union, large numbers of women hold re- 
sponsible positions in every occupation. 
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In the developing, agricultural countries of 
Africa. Asia, the Middle East, and Latin America, 
women are engaged chiefly in agricultural work, 
either on family holdings or as hired workers, or 
in related rural activities. Handicrafts and small 
industries are important occupations for women 
in such countries. Although there is some indus- 
trial employment of women in these countries, 
it is most frequently in unskilled work in the 
textile, food-processing, and tobacco industries. 
Women are working more frequently, however, 
in offices and in various professional and semi- 
professional fields, such as teaching, nursing, 
and public service. In African countries, for ex- 
ample, progress is being made in widening the 
work opportunities for girls and women. They 
still do not have the same access to education 
and training programs as males, however, espe- 
cially In those skills necessary to a nation-build- 
ing economy. 

Women compose about a third of the world's 
labor force; about thirty out of every hundred 
women are economically active. In some coun- 
tries women make up about two fifths or as 
much as half of the total work force (in the 
U.S.S.R., 50 percent; in eastern Europe, 42 per- 
cent; in japan, 39 percent). In western Europe, 
northern Europe, and North America the pro- 
portion is roughly a third (in West Germany, 
about 37 percent). The total of married women 
in the labor force has sharply increased. In some 
countries more than half of the total female la- 
bor force is married. A tendency has also devel- 
oped toward longer, uninterrupted work careers 
for women. When women do stop work for a 
time, they are increasingly apt to return at a later 
date. These trends have brought a related need 
for the development of facilities and services to 
ease the burden of working women, especially 
those with family responsibilities. Such services 
include child care and the retraining of older 
women who are returning to work after a long 
absence. Increasing emphasis is being placed on 
ensuring nondiscrimination against women in 
both training and employment, including equal 
pay for equal work and equal opportunities for 
promotion. 

WOMEN IN THE UNITED STATES ARMED 
FORCES, enlisted and commissioned female 
personnel comprising an integral part of the U.S. 
Army, Navy, Marine Corps, and Air Force. In the 
past American women contributed to the armed 
services in a civilian capacity, chiefly as nurses 
and cooks. The Army and Navy created an offi- 
cial nurse corps in the early 20th century. During 
World War I a few women were admitted to the 
Navy and Marine Corps with military rank. Dur- 
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ing World War II, to free men for combat, lar«e 
numbers of women formed separate military 
units attached to each service. The passage of 
the Women's Armed Services Integration Act in 
1948 made each women's unit an integral part of 
the corresponding regular male force but placed 
restrictions on the rank women could attain, 
their length of service, and their numbers. 

In 1967, Public Law 90-130 removed these dis- 
abilities. By the late 1970's, women entered the 
services, trained, received assignments and pay, 
and advanced according to their qualifications 
under essentially the same policies as men. 
Women were not permitted to engage in com- 
bat or undertake combat-related jobs, although 
the Department of Defense was urging a change 
in the law in order to fill combat posts. Most 
women served in communication, education, 
administration, and supply; more, however, 
were becoming technical specialists in such 
areas as weapons, fuels management, aircraft 
maintenance, police duty, and legal services. 
Under these improved conditions, the number 
of women in military service greatly increased 
from low post-World War II levels. In the mid- 
1970's they included more than 13,500 medical 
and line officers and more than 86,000 enlisted 
ranks. The government planned to increase the 
proportion of women in the military from about 
5 percent to 11 percent. 

Army. Women in Army service at first formed 
the Women's Army Auxiliary Corps (WAAC), cre- 
ated in 1942. The corps became part of the Army 
in 1943 as the Women's Army Corps (WAC), 
which reached its peak in 1945 with nearly 99,000 
women serving at home and overseas. After 
World War II its numbers declined. Integrated 
into the regular Army in 1948, women were ad- 
mitted to Reserve Officers Training Corps 
(R.O.T.C.) in 1973 and to West Point in 1976. The 
Army planned eventually to end the separate ex- 
istence of the WAC, as the other services have 
already done with their women's units. In the 
mid-1970's more than 4700 women served as 
Army officers and nearly 39,000 as enlisted ranks. 
Navy, Women first did naval service by enlist- 
ing as reservists in World War I. During World 
War li they were enlisted or commissioned in 
the reserve as Women Accepted for Volunteer 
Emergency Service (WAVES), but until 1944 they 
were restricted to duty in the U.S., Alaska, or 
Hawaii. In 1945 about 100,000 women were in 
service. The WAVES ceased to exist as a unit 
when they were integrated into the Navy in 
1948, although the term is retained as an unoffi- 
cial nickname. Women were admitted to Naval 
Reserve Officer Training Corps (N. R.O.T.C.) in 
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-973 and to Annapolis in 1976. In the mid-1970's 
- err . a *e Navy personnel included more than 3500 
officers and more than 18,000 enlisted ranks. 
Marine Corps. Women first joined the Marine 
Corps as reservists in World War I. In World War 
<1 roore than 20,000 entered the Marine Corps 
Women's Reserve; they were called simply ma- 
rines. Women became regular members of the 
Marine Corps in 1948 and in the 1970's began 
combat training. In the mid-1970's there were 
about 390 officers and 3000 enlisted personnel. 
Air Force. Women have done air service since 
World War II, when more than 40,000, nick- 
named Air WACs (Women's Army Corps), were 
assigned to the Army Air Force. In addition, a 
few women served as pilots in the Women's 
Auxiliary Ferrying Squadron (WAFS) and as 
Women Auxiliary Service Pilots (WASP). In 1948 
women were integrated into the independent 
Air Force, in the mid-1970's there were about 
5000 officers and about 27,000 enlisted women. 
WOMEN'S CLUBS, GENERAL FEDERATION 
OF. See General Federation of Women's 
Clubs. 

WOMEN'S RIGHTS, powers and privileges 
traditionally enjoyed only by men, which many 
women in recent times wish to share. Among 
these rights are control of property, equality of 
opportunity in education and employment, suf- 
frage, and sexual freedom. The women's rights 
movement, also known as feminism and wom- 
en's liberation, arose in Europe in the late 18th 
century. Although by 1970 most women 
throughout the world had gained many rights 
according to law, in fact complete political, eco- 
nomic, and social equality with men remained 
to be achieved. (See also Woman Suffrage; 
Women, Employment of.) 

Traditional Status. For millennia, women 
were primarily childbearers and homemakers, 
whose domestic responsibilities generally pre- 
vented their going off to hunt or wage war. Con- 
sequently, they did not share in the rights and 
responsibilities given to hunters and warriors. 
Even in settled agrarian societies where women 
worked in the fields, hunting and warfare, with 
their accompanying rights, remained prestige 
activities for men. 

Supporting this differentiation of role was the 
belief that women were naturally weaker than 
and inferior to men. Such a view was sanctioned 
by religion. For the ancient Greeks, Pandora was 
the source of evil, and in the Bible, Eve led 
Adam into sin. God placed Eve under Adam's 
authority, and Saint Paul urged obedience on 
Christian wives. In Hinduism the reward of a 
virtuous woman is rebirth as a man. 


Therefore, in most traditional societies, 
women generally were at a disadvantage. Their 
education was limited to domestic skills, and 
they had no access to positions of power. Mar- 
riage was almost a necessity as a means of sup- 
port or protection. Pressure was constant to pro- 
duce children, who often died young and had 
to be replaced. A married woman usually took 
her husband's status and lived with his family, 
with little recourse in case of ill treatment or 
nonsupport. Under Roman law, which influ- 
enced later European and American Saw, man 
and wife were one, with the woman the posses- 
sion of the man. As such, a wife had no legal 
control over her person, her own land and mon- 
ey, or her children. According to a double stan- 
dard of morality, respectable women had to be 
chaste but men did not, with the result that 
many women became socially outcast prosti- 
tutes. In the Middle Ages feudal law, in which 
landholding carried military obligation, encour- 
aged the subordination of women to men. 

There were some exceptions to women's un- 
questioning dependence on men. in ancient 
Babylonia and Egypt women had property 
rights, and in medieval Europe they could join 
craft guilds. Some women had religious author- 
ity, for example, as Siberian shamans and Ro- 
man priestesses. Occasionally, women had po- 
litical authority, as did Egyptian and Byzantine 
queens, heads of medieval nunneries, and Iro- 
quois Indian women, who appointed men to 
dan and tribal councils. A few highly cultivated 
women flourished in ancient Rome, China, and 
Renaissance Europe. 

Men of the lower classes also lacked rights, 
but they could console themselves by feeling 
superior to all women. Struggling to preserve 
their own dignity in a harsh world, such men 
were unlikely to sympathize with the plight of 
women. 

Beginnings of Change. The Enlightenment, 
with its egalitarian political emphasis, and the 
industrial revolution, which caused economic 
and social changes, provided a favorable climate 
for the rise of feminism, along with other reform 
movements in the late 18th and 19th centuries. 
In France during the revolution, women's re- 
publican clubs pleaded that the goals of liberty, 
equality, and fraternity should apply to all, re- 
gardless of sex. But the subsequent adoption of 
the Code Napoleon, based on Roman law, oblit- 
erated any immediate realization of such hopes 
on the Continent. In England, Mary Wolistone- 
craft wrote A Vindication of the Rights of 
Woman (1792), the first major modern feminist 
work. But its demands for equality and its revo- 
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.-t’cnarv tone naae it unacceptable at that 

fme 

O* ceeoer s grvf.cance for women was the m- 
cs-str’a ~e . oi ut:on The transformation of 
nano cra:ts which women had always carried 
on at ~om.e without pa\, into machine-powered 
mass production meant that lower-class women 
oecarre wage earners in factories. This was the 
begomrg of tnern independence, although in 
fact tacton conditions were hazardous and 
them pa\, ;o.\er tnan men's, was legally con- 
t’oTea bv them husbands At the same time, 
middle- and upper-class women were expected 
*o sta\ at none as idle, decorative symbols of 
vrtue and o: tnem husbands' economic success. 
Tne onlv other option tor respectable women of 
an, c.ass was work as governesses, clerks, shop 
ass-slants, and servants Such conditions en- 
couraged the feminist movement. 

On the Continent, feminist groups appeared 
spcmaoicalw but tacked strength The Roman 
Catholic Church opposed feminism on the 
grounds that it would destroy the patriarchal 
family Agrarian countries held to traditional 
ideas, and in industrial countries feminist de- 
mands tended to be absorbed by the socialist 
movement. 

In largely Protestant, rapidly industrializing 
Great Britain and the United States, feminism 
was more successful The leaders were chiefly 
educated, leisured, reform-minded women of 
the middle class In 1848 about three hundred 
persons held the first women's rights conven- 
tion, at Seneca Falls, N.Y Led by abolitionist Lu- 
cretia Mott and feminist Elizabeth Cady Stanton, 
they demanded equal rights, including the vote 
and an end to the double standard. British fem- 
inists first convened in 1855 behind the limited 
goaf of property rights. John Stuart Mill's Subjec- 
tion of Women (1869) focused public attention 
on their cause. 

Colleges were founded for women, such as 
Mount Holyoke (1837) in the U.S and Girton 
( 1869 ) in England, although admission to male- 
dominated universities took longer. Married 
women's property acts, passed in England in 
1870 and at various times in American States, 
gave women control over their property. Later, 
provisions were made for divorce, alimony, and 
child support Labor legislation improved hours 
and wages for women, although women did not 
generally join unions. Suffrage, which came to 
be a primary goal of British and American fem- 
inists, encountered substantial resistance, de- 
spite massive and sometimes violent campaigns. 
The right to vote was only granted after World 
War I, partly in recognition of women's war 
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contributions as paid and volunteer worker* 
20th-Century Developments. After wars ar- 
revolutions in Russia (1918) and China (1949^ 
new Communist governments discouraged tr,e 
patriarchal family system and supported sexua’ 
equality, including birth control. In the Sovie* 
Union, however, the majority of working 
women held low-paid jobs and were minima;!; 
represented in party and government councvs 
Birth-control techniques were primitive, dav- 
care centers were few, and working wives were 
responsible for keeping house and tending chil- 
dren. China more fully preserved its revolution- 
ary ideals, but some job discrimination against 
women existed. Socialist governments m Swe- 
den m the 1930's established wide-ranging pro- 
grams of equal rights for women, which in- 
cluded extensive child-care arrangements 
In Britain and the U.S progress was slower 
The number of working women increased sub- 
stantially after World Wars I and II, but thev 
generally clustered in low-paid, female-domi- 
nated occupations, such as school-teaching and 
clerical work. Few entered the high-paid, male- 
dominated professions or held major govern- 
ment posts. Advocates of birth control agitated 
for decades before women's right to tamiSv 
planning was recognized. An Equal Rights 
Amendment (ERA) to the U.S. Constitution, to 
remove at one stroke legal, economic, and so- 
cial restrictions on women, was introduced into 
Congress in 1923 but made no headway 

In the 1960's, however, changing demo- 
graphic, economic, and social patterns encour- 
aged a resurgence of feminism. Lower infant 
mortality rates, soaring adult life expectancy, 
earlier marriages, and the availability of the birth 
control pill (after 1960) gave women greater 
freedom from child-care responsibilities This 
fact, combined with inflation — which meant 
that many families needed two incomes — and a 
rising divorce rate, propelled more women into 
the job market. In the late 1960's they made up 
about 40 percent of the work force in England, 
France, Germany, and the U.S. 

As working women encountered discrimina- 
tion m many forms, the women's movement in 
the U.S. gained momentum On the governmen- 
tal level, a Presidential commission was estab- 
lished in 1960 to consider equal opportunities 
for women. Acts of Congress entitled them to 
equality in education, employment, and legal 
rights In 1964 the Civil Rights Act, initially in- 
tended only for Blacks, was extended to women. 
In 1972 the Supreme Court legalized abortion, 
and the ERA was passed by Congress, although it 
still required ratification by the States. 
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On the private level, the women's movement 
Questioned social institutions and moral values, 
casing many of its arguments on scientific stud- 
es suggesting that most supposed differences 
between men and women result not from biol - 
q o v but from culture. Many women objected 
that the English language itself, by reflecting tra- 
ditional male dominance in its word forms, per- 
cetuates the problem. Some experimented with 
new kinds of male-female relations, including 
the sharing of domestic roles. In the late 1960's 
and early 1970's active feminists organized 
women 's-rights groups, ranging from the mod- 
erate National Organization for Women 
{'NOW), founded in 1966 and claiming 70,000 
members, to smaller, more radical groups. Much 
attention was given to "consciousness raising" 
to make women more aware of their common 
disadvantages. Private and governmental efforts 
converged in November, 1977, when the largest 
convention of women ever held in the U.S. met 
in Houston, Texas, under government sponsor- 
ship. It ratified the feminist report drawn up by 
the Presidential commission, which was in- 
tended to serve as an official guide to govern- 
mental action. 

The objectives of the women's movement in- 
cluded equal pay for equal work; Federal sup- 
port for day-care centers; recognition of lesbian 
rights; continued legalization of abortion; and 
the focus of serious attention on the problems 
of rape, wife- and child-beating, and discrimi- 
nation against older and minority women. Al- 
though by 1978 the ERA had been ratified by 
thirty-five of the required thirty-eight States, it 
was opposed by many women who feared the 
loss of alimony and of exemption from military 
service. Moreover, a strong conservative reac- 
tion contested Federal support of day care, 
abortion, and lesbianism on the grounds that 
they were immoral and destructive of the fam- 
ily. 

Elsewhere in the world the women's rights 
movement has made some progress. In more 
than 90 percent of the nations women can vote 
and hold public office. Aided by the United Na- 
tions Commission on the Status of Women 
(1946), women in many nations have gained le- 
gal rights and fuller access to education and the 
professions. The U.N, sponsored the Interna- 
tional Women's Year in 1975, marked by a con- 
ference in Mexico City representing more than 
130 nations, L.Ba. 

WOMEN VOTERS OF THE UNITED STATES, 
LEAGUE OF. See League of Women Voters of 
the United States. 

WONSAN (jap. Genzan), city and port of 


North Korea, on the s.w. inlet of East Korea Bay, 
about 110 miles n. of Seoul. It has a fine natural 
harbor and is the commercial center of an agri- 
cultural and gold-mining region. Fishing is an 
important industry', and there are railroad shops, 
sake breweries, fish-processing plants, and a 
large oil refinery. Rice, fish, lumber, graphite, 
and soybeans are exported. Points of interest in- 
clude an airfield and an experiment station for 
marine products. Wonsan was developed into a 
modern port by the Japanese; in 1883 it was 
opened to foreign trade. It served as a Japanese 
naval base during World War 11, and after the 
war it was included in the Soviet zone of occu- 
pation. Wonsan sustained very heavy damage 
during the Korean War (q.v.). Pop. (1970 est.) 
275,000. 

WOOD, hard, tough substance which forms 
the trunks of trees, and which has been used for 
thousands of years as a fuel (q.v.) and as a mate- 
rial of construction; see Building Construction. 
Technically the term "wood" includes similar 
materials in other parts of the plant, including 
even the so-called veins in leaves, but only 
those portions of wood which have commercial 
importance are discussed in this article. 

For the botanical aspects of wood, including 
its structure and growth, see Tree; Xylem. For 
growth and distribution, see Forest. For the cul- 
tivation of trees for wood, see Forestry. For the 
cutting of trees and the manufacture of lumber, 
see Lumber Industry. 

Grain and Structure. The typical markings, 
called grain, which are found on all types of 
natural wood, are due to the structure of the 
wood. Wood consists essentially of fine cellular 
ducts or tubes, which carry water and dissolved 
minerals from the roots to the leaves, and which 
are thus arranged more or less vertically within 
the trunk. When the wood is cut parallel to the 
axis of the trunk, straight-grained lumber is usu- 
ally produced. In some trees, however, the ducts 
are helical; that is, they twist around the trunk as 
they ascend. Such trees produce cross-grained 
lumber, which is also obtained from ordinary 
trees when the cut is not parallel to the axis of 
the trunk. 

Many woods have prominent annual rings. 
The trunk of a tree does not grow in length, 
except at its tip, but does grow in width. The 
only portion of the trunk which is engaged in 
active growth is the cambium, a thin layer 
which entirely surrounds the trunk. In trees of 
the temperate zones, the cambium lays down 
new wood during the spring and summer, and 
in most trees the early wood is more porous and 
therefore lighter in color than the wood pro- 
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A full-size wood pole undergoes strength tests to deter- 
mine its structural properties. u.s. Forest Products Laboratory which they come. Woods from broad-leaved 


dueed later in the season. The trunk of a tree is 
thus surrounded each year by a new pair of con- 
centric sheaths, one darker in color than the 
other. 

Although the thin layer of cambium is the 
only part of the trunk which is alive in the sense 
that it is engaged in active growth, living cells 
are also interspersed among the xylem cells of 
the sapwood. As the tree grows older, however, 
the central portion of the trunk dies completely; 
the ducts become plugged with gums or resins 
(q.v.), or merely air; see Gum. This central part of 
the trunk is called heartwood. The internal 
changes are accompanied by changes in color 
typical of the species of tree, so that the heart- 
wood is usually darker than the sapwood. 
Classification. Woods are classified as soft- 
wood or hardwood, depending on the tree from 


trees are called hardwoods, and woods from co- 
niferous trees are called softwoods, regardless of 
their actual hardness. Thus many softwoods are 
actually harder than some of the so-called hard- 
woods. The hardwoods have long, continuous 
ducts leading through the trunk; the softwoods 
do not have such ducts, and the fluids are trans- 
ported from cell to cell. Many softwoods have 
resin ducts running parallel to the grain, and 
softwoods in general contain considerable resin, 
whereas few hardwoods have any such material 
in the wood. Most lumber in the United States is 
softwood; the hardwood is generally used for 
furniture, high-grade flooring, and other pre- 
mium uses. 

Knots are areas of the trunk in which the base 
of a branch has become embedded in the body 
of the wood. When the wood is sawed into 
planks, the knot becomes evident as a roughly 


212 



WOOD 


■vcuiar discontinuity or irregularity in the grain 
,"ucture. Where the branch begins within the 
r *. ee , the rings of the knot are continuous with 
grain of the wood, producing an intergrown 
knot; farther out toward the surface, the grain of 
trunk has grown around the branch, produc- 
>g an encased knot. 

During seasoning (see below), when the 
shrinkage in a board varies with the direction of 
tne grain, the knots shrink at a faster rate than 
:ne remainder of the wood. An encased knot 
mav thus fall completely out of the plank, form- 
ing a knothole. An intergrown knot cannot fall 
out, but the wood around the knot is distorted 
bv the uneven shrinking, and the board may be 
weakened even more than by the presence of a 
knothole. Knots are generally undesirable in 
.umber from the standpoint of appearance, 
apart from consideration of their effect on the 
strength of the wood. In some cases, however, 
knotty pine and similar types of lumber are de- 
sired for paneling interiors, because of the pat- 
terns in the grain formed by the knots. 

The appearance of wood is one of the most 
important properties when the wood is being 
considered for some interior use such as furni- 
ture (q.v.) or paneling. Certain woods, such as 
walnut, have straight, parallel graining, which, 
when combined with dark, attractive color and 
great hardness, makes them highly desirable for 
veneer (q.v.); see also Plywood , below. Irregu- 
larities of grain, typical of some trees, may make 
attractive patterns, or lumber may purposely be 
cut from a crotch to yield wavy, interlocking 
patterns. Many veneers are made by peeling a 
thin layer circumferentially from around the 
trunk, so that the knife cuts across the annual- 
ring marks only at considerable distances, pro- 
ducing the large, irregular, wavy patterns typical 
of many plywoods. 

Physical Properties. The principal physical 
properties of wood are strength, hardness (q.v.), 
stiffness, and density. Density is generally an in- 
dication of the mechanical properties, inasmuch 
as dense woods are usually hard and strong; see 
Ironwood. The term "strength" covers a num- 
ber of essentially different properties, a wood 
that is high in one kind of strength not necessar- 
ily being high in others. Moreover, the strength 
varies greatly with the state of seasoning, or dry- 
ness, of the wood, and with the direction of the 
grain; wood is always much stronger when cut 
along the grain rather than across it, and for this 
reason planks and such articles as poles and 
handles are always cut with the grain running 
the long way. Wood has very high compression 
strength, in some cases higher in proportion to 


its weight than steel; it has low' tensile strength 
(q.v.), and moderate shear strength. 

High compression strength is required for 
foundations, and for the main supports of 
buildings. Bending strength is essential for most 
structural wooden members, including joists, 
studding, and beams of all sorts. Many woods 
which are commonly used for high bending 
strength have high compression strength, and 
vice versa, but oak is an example of a wood 
which is very strong in bending and compara- 
tively weak in compression, whereas redwood is 
an example of a wood which is strong in com- 
pression and comparatively weak in bending. 

Toughness is a measure of strength against 
sudden and repeated stress. Hickory and ash are 
outstanding for their toughness, and are used in 
wagon spokes, baseball bats, and ax handles; 
because hickory is staffer than ash, it is preferred 
for thin handles, such as those of golf clubs. 

Other less important mechanical properties 
may be critical for a particular use; for example, 
the elasticity (q.v.) and resonance of spruce ren- 
der it the only material suitable for the sounding 
board of a fine piano (q.v.). 

Durability. Wood is naturally a very' durable 
substance. If not attacked by living organisms, it 
will last for hundreds, or even thousands, of 
years. Samples of wood used by the ancient Ro- 
mans have been found virtually in their original 
condition when a combination of circum- 
stances protected them against attack. The most 
important of the organisms attacking wood are 
the fungi (q.v.) which cause so-called dry rot 
(q.v.), which actually occurs only when the 
wood is damp. The sapwood of all trees is sus- 
ceptible to this type of decay, but the heart- 
wood of a few species is naturally resistant to 
these fungi. Walnut, redwood, cedar, mahog- 
any, and teak are among the well-known woods 
which are extremely durable. Other woods are 
resistant to various types of attack. Greenheart 
and teak are particularly resistant to the attack of 
marine borers, and so are often used for under- 
water construction for wharves. A number of 
woods are comparatively resistant to termites, 
including redwood, black walnut, mahogany, 
and several types of cedar; see Termite. In most 
of these cases, the woods are aromatic, and the 
resistance is probably due to the resins and 
similar chemicals which they contain. The resist- 
ance of teak and greenheart to marine borers 
may be due to the abrasive silica which they 
contain. 

Wood may be preserved by protecting it 
chemically against deterioration. The most im- 
portant method of treatment has long been im- 

213 



WOOD 


pregnation with creosote (q.v.) or zinc chloride. 
This method is stH! one of the best, although a 
number of newer chemicals, notably several 
containing copper compounds, have been in- 
troduced for the same purpose. Wood can be 
protected against weathering by suitable sur- 
face coatings, applied by brushing, spraying, or 
dipping. Surface applications yield little pene- 
tration, however, and therefore do not prevent 
deterioration under attack by insects, fungi, or 
borers. 

Seasoning. Freshly cut wood contains consid- 
erable water, which amounts to from one third 
to more than one half of the total weight. The 
drying of wood before it is fabricated is called 
seasoning, and is done for a number of reasons. 
Seasoned wood is far more resistant to decay 
than fresh wood; it is much lighter and there- 
fore less expensive to ship; it has much higher 
heating value, which is important if it is to be 
used as fuel; and, most important, wood 
changes in shape during drying, and this change 
in shape should be completed before the wood 
is fabricated. 

Wood may be seasoned either by air-drying 
or kiln-drying. Air-drying takes several months, 
whereas kiln-drying takes a few days. In both 
cases, the wood must be carefully stacked to 
prevent warping, and the rate of drying must be 
carefully controlled. 

Plywood. Plywood consists of several layers, or 
plies, of wood thoroughly bonded to one an- 
other by glue (q.v.) or synthetic resins. The 
Sayers are laid with the grain in different direc- 
tions, generally perpendicular to one another, 
so that the resultant sheet of plywood is equally 
strong in all directions. The bonded joint is at 
least as strong as the wood itself, and moisture 
resistant glues can be used if necessary, so that 
plywood is as durable as the wood of which it is 
made. So-called laminated wood is a similar 
product, made by bonding layers of wood with 
the grain all running in one direction. This pro- 
cedure results in a product which, like ordinary 
lumber, is extremely strong in the direction of 
the grain and weak in other directions. 

Only the layers which are on the outside of 
the plywood need have hardness and good ap- 
pearance; the inner layers need only be strong. 
In some cases, only one side of the plywood is a 
high-grade layer; such plywoods are used, for 
example, in making a cabinet, the inside of 
which will not be visible. Fine and expensive 
woods, such as mahogany, satinwood, ebony, 
and zebrawood, are now commonly used in the 
form of plywood, with a thin layer of expensive 
wood covering several layers of strong but inex- 


pensive ordinary wood such as Douglas fir \r 
this way, the expense of the wood is great h re- 
duced, the appearance is in no way change" 
and the strength and resistance to warping 
greatly increased. Plywoods made of less expen- 
sive wood have been used to substitute fo- 
metals, even in airplane construction. 
Chemical Wood Products. Wood is an impor- 
tant chemical raw material. An enormous quan- 
tity of wood is reduced to pulp and reconsti- 
tuted mechanically to form paper (q.v.). Some 
modern industries are based on the extraction 
from wood of its minor chemical constituents, 
such as tannins (q.v.), pigments (see Paints), 
gums, resins, and oils, and the further modifica- 
tion of these constituents. 

In addition to water, the principal constituent 
of wood is cellulose (q.v.). Much of the very 
large quantity of cellulose used today in making 
rayon and nitrocellulose is obtained from such 
comparatively pure sources as cotton, but an in- 
creasing quantity is being obtained from wood. 
The chief difficulty in using cellulose from 
wood lies in separating it from its impurities, 
the most important of which is lignin, a carbo- 
hydrate. Formerly, the lignin was discarded, but 
it was found to be a raw material for the manu- 
facture of plastics (q.v.) and a suitable medium 
for the cultivation of yeast, which is an impor- 
tant livestock and poultry feed. 

Wood may be used as a chemical raw mate- 
rial, without separating the cellulose from the 
lignin, by several different processes. In the Ser- 
gius process, wood is treated with hydrochloric 
acid in order to produce sugars, which are ei- 
ther used as cattle feed or fermented to produce 
alcohol. Wood may be converted into liquid 
fuels by hydrogenation (q.v.). Wood has long 
been used also as a source of chemicals by de- 
structive distillation (q.v.). Most of these chemi- 
cals, however, including acetic acid, methyl al- 
cohol, and acetone, are now made synthetically. 

Certain new products consist essentially of a 
mixture of wood with certain chemicals; such a 
mixture will have mechanical properties similar 
to those of wood, but will be stronger and more 
resistant chemically. The most important meth- 
ods of making these mixtures consist of impreg- 
nating the wood with certain chemicals, such as 
a mixture of phenol and formaldehyde, and 
then heating the impregnated wood so that the 
chemicals react within the cells of the wood to 
form a plastic. Wood treated with such resins is 
known as impreg; it has great resistance to 
decay and insect and borer attack; its specific 
gravity is increased, but its strength is increased 
only slightly, if at all. A different product, called 
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"Midnight Ride of Paul Revere" (1931) by Grant Wood. 
compreg, is made by compressing the impreg- Metropolitan Museum Of Art- George A, Hearn Fund 

natecS wood in a hydraulic press at pressures of 

about 1000 lb. per sq.in. while the chemical subject matter and technique of the early Ger- 

reaction which forms the plastic is progressing. man and Flemish primitive painters. In transfat- 

Such compressed impregnated woods may have ing their stylized formality to the American 

specific gravities up to about 1.35. The hardness scene, however, he added his own distinctive 
is many times as great as that of the original touches of affectionate irony and hard realism, 
wood, and the strength is somewhat greater, al- This satirical treatment can be observed in his 

though the toughness may actually be less. most famous work, the double portrait, "Ameri- 

In the early 1970's the annual U.S. wood pro- can Gothic" (1930, Art Institute of Chicago), 

duction exceeded 34,000,000,000 bd. ft., of which Among Wood's other notable paintings are 

about 27,300,000,000 bd. ft. were softwoods such "Daughters of Revolution" (1932, privately 

as fir, pine, hemlock, and spruce, and about owned) and "Woman with Plants" (1929, Cedar 

7,000,000,000 bd.ft. were hardwoods such as Rapids Fine Arts Association, Cedar Rapids, 

oak, maple, poplar, beech, and elm. Iowa). 

See separate articles on most of the woods, or WOOD, Leonard (1860-1927), American phy- 

trees, mentioned above. See also Bark; Sap. sician, soldier, and administrator, born in Win- 

american forest products industries, inc Chester, N.H., and educated at Harvard Medical 

WOOD, Grant (1892-1942), American painter. School. In 1885 he entered the United States 

born in Anamosa, Iowa, and trained at the Art Army as a surgeon and in 1886 received corn- 

institute of Chicago and at the Academie Julian mendation and a regular commission for his 

in Paris, France. He taught art in the public services, both as a surgeon and as a commander 

schools of Cedar Rapids, Iowa (1919-24), and of troops, in the campaign against the Apache 

served as artist-in-residence (1935-42) at the Indians (q.v.). Upon the outbreak of the Span- 

University of Iowa. ish-American War (q.v.) in 1898, he and his 

Wood is best known for his later paintings, close friend the American soldier and later Pres- 

which depict the scenes and people of his na- ident Theodore Roosevelt (q.v.) recruited a vol- 

tive Iowa. He was strongly influenced by the unteer unit, the so-called Rough Riders, and 
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WOOD. ROBERT WILLIAMS 

:ra‘ ear \\ ooc commanded the unit in its 

y r $* Hattie in Cuba. F-om 1399 to 1902. following 
me Spanish su'-encier. he served as military- gov- 
ernor cf Cuba. During his administration yellow 
•e-*e: uo.v.; was Drought uncer control and the 
economic ana political situations in Cuba were 
improved, in 1903 Wood was promoted to the 
rank of major general in the regular army and 
assignee :o the Philippines, where he served un- 
y, t90S. Returning tc tne U.S. that year, he was 
amt chief O' staff from 1910 to 1914. Prior to 
World War h he was the chief advocate of 
American oreparedness for war. His policies 
brought him into conflict with President Wood- 
now Wiser (q.v.), however, and when the U.S. 
was drawn into the war. Wood was denied an 
overseas command. In 1920 he was a leading 
contender tor the Republican Presidential nomi- 
nation but was defeated by Warren Gamaliel 
Harding (q.v.p who won the national elections. 
After 1921 Wood was governor-general of the 
Philippines. His administration was highly un- 
popular among the Filipinos because he op- 
posed self-rule for the islands; see Philippines, 
Republic of the: History: American Rule. 
WOOD, Robert Williams (1868-1955), Ameri- 
can physicist, born in Concord, Mass., and edu- 
cated at Harvard and Johns Hopkins universities, 
the University of Chicago, and the University of 
Berlin (now Humboldt University at Berlin in 
East Germany), in 1901 Wood was appointed 
professor of experimental physics at Johns Hop- 
kins University. He remained at Johns Hopkins 
until 1951, serving as research professor from 
1938. 

Wood made outstanding contributions in 
several fields of physics, including optics, theory 
of light (qq.v.), spectroscopy (see Spectrum: 
Spectroscopes ), and atomic and molecular radi- 
ation. He also is known for his work on the dif- 
fraction (q.v.) method of color photography, 
and his research on the physical and biological 
effects of high-frequency sound waves was of 
fundamental importance in the development of 
ultrasonics (q.v.). Wood served as a consultant 
on the so-called Manhattan Project, the code 
name of the group of scientists that prepared 
the atomic bomb during World War II. He re- 
ceived the Henry Draper gold medal from the 
National Academy of Sciences for his contribu- 
tions to astronomy (1940). His books include 
Physical Optics (1905), How to Tell the Birds 
from the Flowers (1907; rev. ed., 1917), a collec- 
tion of humorous poems, and The Man Who 
Rocked the Earth (1915). 

WOOD ALCOHOL or METHANOL See Al- 
cohol: Wood Alcohol . 


WOODBINE. See Honeysuckle. 
WOODBRiDGE, township of New jersec a 
M iddlesex Co., just n. of Perth Amboy, and 
miles s.w. of Newark. The rich day deposits > 
the vicinity provide the basis for an importarv 
brick, tile, and pottery industry. There are aw. 
boat yards and factories producing chemicals 
radio tubes, beverages, and processed dal', 
products. Colonists from Massachusetts ana 
New Hampshire settled Woodbridge in 1665, I: 
was incorporated in 1669. The first printing press 
in New jersey was established there in 175y 
Pop. (1960) 78,846; (1970) 98,944. 

WOOD BUFFALO NATIONAL PARK. See 
Alberta: The Land: Parks and Other Places c: 
Interest. 

WOODBURY, city in New jersey, and count, 
seat of Gloucester Co., on Woodbury Creek 
about 13 miles S.w. of Camden. Primarily resi- 
dential, the city is a trading center for the sur- 
rounding fertile truck-gardening and fruit-grow- 
ing area. In the city are many 18th-centur\ 
buildings. Woodbury was settled in 1683, incor- 
porated as a borough in 1854, and as a city in 
1870. Pop. (1960) 12,453; (1970) 12,408. 

WOOD CARVING, art of shaping statues, or- 
naments, furniture, and utensils out of wood by 
means of cutting tools, drills, and abrasives. 
Wood as a medium is light, supple, and work- 
able; it has tensile strength, and separate pieces 
may be easily joined. It has the natural beauties 
of grain and variety of texture, though it tacks 
the weight, durability, and monumental quality 
of stone. Our knowledge of the history of wood 
sculpture is distorted by the haphazard survival 
of carvings, which are vulnerable to dampness, 
fire, and the destructive activity of worms and 
insects. Wood to be carved is usually cut and 
rough-hewn with axes, saws, and knives. Var- 
ious gouges, chisels, drills, and knives are then 
used for the actual carving. Pieces are finished 
with rasps, files, and sandpaper. Carvings may 
be painted or gilded directly on the surface or 
over a layer of cloth or plaster, or the wood may 
be left in its natural state and polished. 
Distribution. The art of wood carving has 
been a basic mode of expression in primitive 
cultures, taking different forms according to the 
sharpness of the tools employed and the hard- 
ness and other characteristics of the available 
wood. It is prevalent in nautical societies, where 
wood has been used to make and decorate 
boats, often with images to strike terror into en- 
emies. Examples range from the prows of Viking 
ships to the figureheads of 19th-century Euro- 
pean vessels. 

Wood carving was virtually unknown in the 
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, 0 -ijan, Assvrian, and ancient Persian cul- 
„ tr ,- it was common, however, in Egypt: Both 
rr , xa \ images and the ceremonial furniture in 
romb of Tutankhamen (14th cent, b.c.) were 
■-Noned of wood. The ancient Greeks used 
woe in their archaic sculpture, but they came 
- orefer the more durable media of bronze and 
,vme, as did the Romans. 

northern Europe wood has been an impor- 
ter sculptural medium, especially in Germany, 
me \etheriands, and Scandinavia, it played a 
cignificant role in England and France and 
mrmed the backbone of Spanish sculpture from 
me Romanesque to the baroque periods. Even 
-here carved wood has not played a vital part in 
•‘surative sculpture, it has been used almost uni- 
versally to construct furniture down to the pres- 
ent day. 

in the far East, wood carving has been a vig- 
orous branch of sculpture, particularly in the art 
of India, China, and Japan, as seen in carved 
wooden Buddhas. Richly ornamental carving 
survives in parts of Indonesia. In the Islamic cul- 
tures, where depiction of the human image is 
considered impious, wood has been used in 
elaborate decorative carvings. The indigenous 
cultures of the Pacific — Maori, Melanesian, and 
New Guinean — are noted for their carved 
woodwork, especially in canoes, domestic ar- 
chitecture, and ceremonial furniture. The North 
American Indians used wood not only for weap- 
ons, utensils, and masks; the totem poles of the 
northwestern coast serve as family and dan em- 
blems and sometimes record hierarchies of gods 
and animals. African sculpture, which consists 
chiefly of wood carvings, is remarkable for its 
ceremonial masks and idols. 

Early Uses in Europe. After the hiatus in the 
use of wood for sculpture throughout the Gre- 
co-Roman world, the carved cypress doors of 
the Church of Santa Abina in Rome (5th cent. 
a.d.) mark the beginnings of a new tradition of 
Christian narrative sculpture. In northern Eu- 
rope, this was easily assimilated by the Vikings, 
who had long carved interlaced patterns and 
imaginary beasts into their ships and buildings. 
By about the year 1000, solemn images of the 
seated Virgin and Child and of Christ on the 
Cross (usually flanked by standing figures of 
Mary and Saint John mourning) abounded in 
churches. Wood, because of its lightness com- 
pared to stone, was favored for the Crucifixion 
groups that were set on a beam or screen across 
the entrance to the chancel. The style of these 
figures, elongated and confined within roughly 
cylindrical shapes, was partly dictated by the 
natural shape of the trunk or branch of a tree. 


Gothic Wood Carving. From the Gothic pe- 
riod, many of the increasingly elaborate furnish- 
ings of churches were carved out of wood: choir 
stalls and canopies, screens , pulpits, and lec- 
terns. Tip-up seats known as misericords, popu- 
lar in English cathedrals, contain a fascinating 
repertory of medieval symbolism, both sacred 
and profane. In Flanders, Germany, and Spain, 
the tradition of retabies — narrative panels of 
carving or painting (usually devoted to the life 
of Christ or a saint) set in elaborately carved 
frames — for aitarpieces was established in the 
15th century and survived well into the baroque 
period. These were usually equipped with 
painted and carved wooden wings that could be 
dosed in front like the doors of a cupboard, 
both for protection and for concealment. Ant- 
werp, Brussels, and Maiines were famous cen- 
ters of production that exported retables a!! over 
Europe. In the Middle Ages, carved wood fre- 
quently formed the core of items such as reli- 
quary busts of saints, which were coated with 
sheets of precious metal and studded with 
gems. By the 16th century, the increasing size 
and importance of church organs made them a 
focus of carved decoration, while in secular life, 
coaches for royalty and other dignitaries began 
to be gorgeously carved. 

In the 15th century, wood carving, like other 
art forms, ceased to be anonymous, and individ- 
ual artists are identified by name. The German 
sculptor Bernt Notke (about 1440-1509) created 
a "Saint George" (Stockholm Cathedral) that is 
unforgettable; Veit Stoss (q.v.) and Tilman Rie- 
menschneider (1460?-1531 ), also Germans, were 
unequaled in their mastery. Indeed, the solemn, 
ovoid faces of Riemenschneider's female figures 
characterize southern German sculpture about 
1500. In the Rhineland and Swabia the physical 
properties of linden wood determined an art 
style of complex undercut drapery folds swing- 
ing free from the figure. This construction mini- 
mized the risk of splitting as the wood swelled 
and contracted with changes in humidity. There 
was also a fashion in Germany and the Nether- 
lands for small statues carved out of close- 
grained woods, such as box and pear. These 
date from the late 15th century to the baroque 
period; Veit Stoss and his followers contributed 
numerous miniature masterpieces. 

The Renaissance in Italy and Spain. In Italy, al- 
though the example of ancient Greece and Rome 
discouraged the use of wood during the Renais- 
sance, there are a few outstanding cawed statues, 
three by Donatello (q.v.): his early “Crucifix" 
(about 1409; Florence); his "Saint John" (1438; 
Venice); and his most dramatic statue, the "Saint 


217 



WOOD CARVING 



Saints Peter and Andrew , detail from the Marienaltar 
(7 502-05) in the Herrgottskirche, Creglingen, Germany. 
This great linden wood a/tarpfece is by Tilman Riemen- 
SChneidef. German Information Center 

Mary Magdalene" (about 1455; Florence). Stand- 
ing figures of the "Virgin Annunciate" and the 
"Angel Gabriel" carved by Donatello's contem- 
porary in Siena, jacopo della Quercia (q.v.), set a 
fashion that was much imitated. The Italians also 
carved choir stalls and sacristy cupboards, fre- 
quently inserting flat decorations in wood mar- 
quetry (q.v.). Secular carvings included beamed 
and coffered ceilings, as in the Room of the Lilies 
in the Palazzo Vecchio in Florence. Michelange- 
lo's Laurentian Library (about 1530) in Florence 
had ceilings and reading desks that were carved 
to his designs. Linen chests and picture frames 
were also elaborately carved with ornamental de- 
signs and figures. In Venice, the decoration of the 
doge's barge and other craft led to a vigorous 
school of wood carving, which also produced 
works for church interiors. 

In Spain the art was carried to extremes in vast 
retables that often reached the full height of a 
church interior. Structures of their complexity 
provided employment for many wood carvers; 
wood thus became a standard medium of Span- 
ish sculptors for several centuries. It was used to 
especially good effect by Alonso Berruguete 
(q.v.), a mannerist follower of Michelangelo, in 
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his retable of San Benito (Valladolid Museur- 
The ease of carving and the lightness of 
permitted grandiose constructions in Spain ‘cc 
had no parallel in Italy. Sculptors such asGrea - 
rio Hernandez (1576-1636), )uan Montage-; 
(1568-1649), and Alonso Cano (1601-67) —> 
duced most of their work in wood, with pa 
surfaces to make the figures appear lifelike. 

18 th Century to the Present. In England c~-j 
name stands out: Grinling Gibbons (1648-M21 
celebrated for his technical dexterity in unde*- 
cutting the leaves and flowers of his super, 
decorative festoons. In Flanders there was a late 
baroque outburst of oak carving in extraor- 
dinary pulpits with landscape settings and lie- 
size figures forming dramatic tableaux. Weed 
was esteemed by baroque and rococo sculptors 
in southern Germany and Austria because its 
strength and lightness, together with paint ana 
gilt, enabled artists to create the illusion of fig- 
ures flying in the clouds; ignaz Gun the' 
(1725-75) was the supreme craftsman. 

During the 19th century, wood was used 
mainly for church and domestic furniture and in 

"Woman at the Piano" (about 1917), by the American 
sculptor Elie Nadelman, was inspired by folk art. 

The Museum of Modern Art. New York Citjr 
The Philip L. Goodwin Colleger 
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^-Htectural details. Designs were created in a 
■ che of earlier art styles. In the 20th century, 
discovery by artists of "primitive" wood 
r.iogs as executed in nearly contemporary 
cultures led to a sudden appreciation of 
-e expressive potential of the material. Paul 
Ca-guin imitated the style he found in the 
Seas, while Henri Matisse, Amedeo Modi- 
c ani. and Pablo Picasso (qq.v.) all occasionally 
-esorted to wood. The Rumanian sculptor Con- 
yantin Brancusi (q.v.) created abstract works 
r-at exploited the qualities of the material. Per- 
-a os the most remarkable extension of range 
; .,as in England, where Henry Moore and Bar- 
bra Hepworth (qq.v.) have studied the natural 
conformation and grain of wood for inspiration 
;p shaping their carvings. 

in the United States, where wood had played 
2 prominent part in the 18th and 19th centuries 
o various forms of folk art, its use as a sculptural 
medium dwindled in the 20th century. Although 
finely carved works were executed by such rep- 
resentational sculptors as Robert Laurent 
; 1 890-1 970), Elie Nadelman (1882-1946), Chaim 



" Pel a go s" (1946), by the British sculptor Barbara Hep- 
worth, exploits the grain Of the WOOd. The Tate Gailery 


'Monk Reading" (1930), wood sculpture by the Ger- 
man Ernst Barlach, who worked in a simplified modern 

Style. German Information Center 



Cross, and William Zorach (qq.v.), by the 1940's 
the trend toward abstract design had ushered in 
an era dominated by metal. C.A. 

WOODCHUCK. See Marmot. 
WOODCOCK, common name applied to 
game birds of the American species Philohela 
minor and of the European species Scolopax 
rusticola belonging to the Sandpiper family, 
Scolopacidae. The American woodcock has 
short, stout legs and averages about 11 in. in 
length. The head is relatively large with a long, 
straight bill, the upper section of which can be 
flexed like a finger. The eyes are prominent and 
dark and are set far back on the head. The 
woodcock is predominantly brown, mottled 
with black, gray, and russet. 

Native to eastern North America, the wood- 
cock lives in wooded bottomlands, where the 
soft, moist earth yields its favorite food, the 
earthworm (q.v.). The bird remains hidden by- 
day, protected by its coloration, which blends 
into the woody surroundings. 

During the mating season, the male chooses a 
protected nesting site, usually one bordering a 
meadow or other cleared area, where he per- 
forms a spectacular courtship ritual. The latter 
takes place in the twilight hours after sunset or 
before dawn. At the start of his effort to attract a 
mate, the woodcock struts about with drooping 
wings and raised tail and utters low, whining 
sounds punctuated by a single, nasal note. Sud- 
denly darting off, he spirals upward from 100 to 
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WOODCOCK., LEONARD 

300 ft. with much twittering, and then dives 
downward at great speed. A characteristic whis- 
tling note heard during the descent is believed 
to be caused by the rush of air through the stiff 
feathers. The nest of the woodcock is made of 
dried leaves and grass, and is built in a depres- 
sion on the ground, often near water. The fe- 
male lays four spotted eggs in a clutch; the incu- 
bation period Is twenty-one days. 

The annual migration to the south occurs 
soon arter the first frost. Most woodcocks spend 
the winter in Louisiana or other Gulf States, but 
some hardy individuals remain as far north as 
New lersey. 

WOODCOCK, Leonard Free! (1911- ), 

American labor leader. 

Bom Feb. 5, 1911, in Providence, R.I., Wood- 
cock attended college in Detroit, Mich., but left 
school to work in a factory. In the late 1930's he 
became active in union affairs, eventually serv- 
ing (1940-44) on the staff of a United Auto 
Workers (U.A.W.) regional office. In 1946 he was 
named first administrative assistant to Walter 
Reuther, who was president of the U.A.W. in 
subsequent years Woodcock held other impor- 
tant union positions, in 1955 he was elected a 
vice-president, with responsibility for negotia- 
tions with General Motors and with the aero- 
space industry — bargaining that achieved un- 
precedented results under his leadership. After 
the death of Reuther in 1970, Woodcock was 
chosen to be his successor by the union's execu- 
tive board; he was reelected by the union mem- 
bership in 1972. 

WOOD DUCK, American freshwater duck, 
Aix sponsa, of the subfamily Anatinae. The male 
is an exceedingly handsome bird with beauti- 
fully colored plumage. The back is lustrous vio- 
let and green, the head iridescent green and 
purple, the breast purplish chestnut spotted 
with white, the sides yellow' with black bars, 
and the belly white. The female wood duck is 
duller in coloring, mostly brown above and 
white below, with characteristic white rings cir- 
cling her eyes. Both the male and female are 
rather large (20 in. long) and have crested heads. 
They frequent ponds and streams in the wood- 
lands and nest in the hollows of trees, some- 
times as high as 40 ft. from the ground. A clutch 
has eight to fourteen eggs. 

As a result of excessive hunting the popula- 
tion of this species was reduced considerably in 
the early 1900's, but legislative protection has 
restored it to some extent. Breeding can be en- 
couraged by the construction of nesting boxes. 
The wood duck breeds from southern Canada 
throughout the United States. It winters from 


southern Virginia and southern British Column 
south to Jamaica and central Mexico. 

WOOD ENGRAVING or WOODCUTTING, 
art or process of cutting designs into wood am 
printing the designs on paper. The piece r- 
wood on which the design is cut is called - 
wood block, and a print made from a won- 
block is known as a woodcut or wood enpra, - 
ing. In wood engraving the parts or the wccc 
block carrying the design are raised in rei : e* 
(q.v.), rather than depressed, to take the in* 
This process is the reverse of that used in meta^ 
engraving (q.v.); see Intaglio. The woodcut car 
achieve the effects of pen-and-ink drawings, 
charcoal sketches, brushwork, and line engrav- 
ings on copper. It can be used for the finest re- 
productions and for highly original works of art 
as well as for simple handbills. 

Methods of Wood Engraving. The four com- 
mon types of woodcuts are black-line, white- 
line, chiaroscuro (q.v.), and color-print. 

Black-line cuts, the oldest type, are made 
from blocks of wood, such as apple, cherry, 
beech, or sycamore, that have been sawed par- 
allel to the grain. One side of the block is 
planed and sanded and the design is then 
drawn on the smooth surface. The wood around 
the design is cut away with a sharp knife or 
carver, after which the finished block is inked 
and pressed on paper either by hand or by ma- 
chine. In the resulting print the design will ap- 
pear dark against a background of white. 

The white-line woodcut is made from blocks 
of very fine hardwood, usually boxwood, that 
have been sawed against the grain. A wider vari- 
ety of cutting instruments is used than with 
black-line cuts, for example, gougers, burins., 
chisels, scoopers, and parting tools, which thus 
enable the engraver to cut finer lines and 
achieve a more subtle gradation of tone. 

In chiaroscuro wood engraving, two blocks, 
and occasionally, more, are used to make a 
print. The first is an ordinary black-line block. 
The print taken from this block is subsequently 
impressed with a second block that prints only 
ground colors, such as sepia or dark gray. For 
highlight effects, spots may be gouged out ot 
this second block. The final print gives the im- 
pression of darkened or obscured light. 

The color-print cut can be made either from 
one block or from a series of blocks. In the sin- 
gle-block method, the design is painted on the 
block in color and the block then pressed on 
paper to yield a colored print; the colors are 
kept separate by guide lines cut into the block. 
When a series of blocks is used, each block re- 
ceives one color in the desired areas, at most 
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two or three colors in substantially separated 
areas. By successive applications of the blocks a 
print is produced in all the desired colors. The 


second method yields better results than the 
first, because the colors are kept apart more 
successfully. 

Early History. Woodcuts are the oldest form ol 
prints. Blocks of wood cut in relief were used by 
the ancient Egyptians and Babylonians to im- 
press designs on brick, and the ancient Hindus 
used engraved wood blocks to print their tex- 
tiles (q.v.). In medieval Europe, the outlines of 
ornamental initial letters in certain manuscripts 
were stamped from wood blocks. 

Woodcutting in the modem sense was born 
only after the development of paper (q.v.), for it 


was not practicable to print on vellum, papyrus 
(q.v.), or the other materials employed previ- 


ously; see Parchment and Vellum. The Chinese, 
the first to manufacture paper, produced the 
first woodcuts during the T'ang Dynasty (618- 
907). The Japanese, who learned woodcutting 
from the Chinese in the 8th century, carried the 
art to its highest development. Their color prints 
are acknowledged to be unsurpassed in the his- 
tory of woodcuts. See Japanese Art and Architec- 
ture. 

The oldest European woodcut that can be 
dated definitely is "St. Christopher'', printed in 
1423, and now in the John Rylands Library, Man- 
chester, England. In southern Germany and the 
Netherlands, the first real centers of woodcut- 
ting, early prints were merely rough outlines to 
which tints were added by hand. The designs 
were naive and crude, mainly of religious sub- 
jects, and were produced anonymously for pop- 
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"Virgin Seated b\ a 
(1513), wood enora. ~ 
by' Albrecht Durer. 

Parke-Bernet 3a :e-s r . 


u!ar edification and entertainment. Although 
some of the early artists in woodcuts engraved 
and printed their own designs, wood engraving 
and the actual printing soon became separate 
crafts. Artists more and more had their designs 
both cut and printed by specialists. 

By the middle of the 15th century sequences 
of woodcuts, each containing several pictures 
and accompanied by short texts, were being 
bound together into books. Among the earliest 
of such block books are the Apocalypse and the 
Ars Moriendi ("The Art of Dying"), both dating 
from the period 1430 to 1450. Somewhat later 
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are the Biblia Pauperus ("Poor Man's Bible") 
and the Canticum Canticorum ("Song of 
Songs"). Most of these block books were pro- 
duced in Germany, but those published in the 
Netherlands were generally of superior quality. 

With the invention of printing from movable 
type (qq.v.), the progenitors of the modern illus- 
trated book were produced; see Printing Tech- 
niques. Printed books illustrated with woodcuts 
soon became very popular. Among the earliest 
German illustrated books were the Psalter of 
Johann Fust (1400?-66?) and Peter Schoffer, 
printed in Mayence (Mainz) in 1457, and the 
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■ -her Simifitudinis ("Book of Similitudes"), a 
■—'lection of fables published in Bamberg in 
'46;. The famous Cologne Bible, printed be- 
ween 1470 and 1475, has 109 woodcut iliustra- 

r ohs. 

The art of woodcutting and of illustrating 
5r ; r ted books soon spread from Germany and 
ne Netherlands throughout western Europe, 
.von, France, became an important center 
about 1476, and Paris somewhat later. The vari- 
ous Uvres des Heures ("Books of Hours") 
printed in Paris in the late 15th century contain 
some of the finest examples of early woodcut- 
ting art. Venice was also a major center, distin- 
guished particularly for the elaborately decora- 
tive designs of its woodcuts. 

The Peak Period. In the 16th century the art 
reached its peak, especially in the work of the 
great German artists Albrecht Durer and Hans 
Holbein, the Younger (qq.v.). Advancing 
beyond the outline cut, Durer introduced areas 
of light and shade, thus achieving some of the 
effect of color and eliminating the need for tint- 
ing. His "Apocalypse", "Great Passion", and 
"Life of the Virgin" series, which rank high 
among his works in all media, are among the 
very finest woodcuts ever produced. Holbein's 
woodcut series "The Dance of Death", exe- 
cuted by the master craftsman Hans Lutzelber- 
ger, contains equally great work. Other German 
masters include Lucas Cranach (q.v.), Hans 
Baldung (1476?-1545) and Just de Negker, who 
probably invented chiaroscuro. Lucas van Ley- 
den (q.v.) was the greatest Dutch master of the 
16th century, in Italy, the best work of that pe- 
riod was done by Marcantonio Raimondi 
(1475?-1534?), Ugo da Carpi (about 1455-about 
1523), and Andrea Andreani (1540?-1623); in 
France, by Jean Cousins (1490?~1560) and Ber- 
nard Salomon. 

Recent Times. Etching (q.v.), developed in the 
17th century, led to the decline of the woodcut. 
In the 18th century the British wood engraver 
Thomas Bewick (1753-1828) laid the basis for 
the modern revival of the art by developing the 
white-line woodcut. A comparable influence 
was exercised by the British poet and artist Wil- 
liam Blake (q.v.), who, by printing his own 
woodcuts, established the practice followed by 
the best contemporary artists. 

In the 19th century the most notable wood- 
cuts were created in France and the United 
States. The woodcut book illustrations of the 
French artist Gustave Dore (q.v.), including 
those for the Bible, are among the most famous 
ever done. Later in the century the French post- 
impressionist painter Paul Gauguin (q.v.) de- 


signed woodcuts of great decorative beauty, 
and his fame as an artist helped stimulate inter- 
est in the medium. The American engraver Alex- 
ander Anderson was a leading figure in the 
American school of woodcutting. Timothy Coie 
(q.v.) is the outstanding American master of the 



In a simple wood engraving the inked design , carved 
into a smoothed block , becomes the printing surface. 


late 19th and early 20th century. The art of 
woodcutting achieved full maturity at the hands 
of such contemporary American artists as Rock- 
well Kent (q.v.), Allen Lewis (d. 1957), and Lynd 
Ward. Also noteworthy is the work of the British 
woodcutters Clare Leighton and Eric Gill (q.v.) 
and of the German artist Ernst Heinrich Barlach 
(q.v.). Woodcutting has recently become a lead- 
ing art medium in Latin America, particularly in 
Peru, Ecuador, and Mexico. 

WOOD IBIS. See Stork. 

WOODLAND, city in California, and county 
seat of Yolo Co., about 17 miles n.w. of Sacra- 
mento. A processing and marketing area for 
rice, sugar beets, walnuts, and almonds, Wood- 
land was known as Yolo City until 1859. The city 
was founded in 1853 and incorporated in 1874. 
Pop. (1960) 13,524; (1970) 20,677. 
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WOOD LOUSE, common name applied to 
numerous species of various terrestrial crusta- 
ceans of the order Isopada (q.v.), and native to 
most regions of the world. Found frequently in 
gardens, they live under rocks or in other damp 
places and feed on decaying animal or vegeta- 
ble matter. The wood louse has a flattened body 
with seven pairs of legs, and the respiratory or- 
gans are completely infolded by perforated 
plates. Some varieties, known as pill bugs, are 
capable of rolling themselves up into a ball 
when disturbed. The species vary in color from 
grav to black. See Crustacea. 

WOOD OIL TREE. See Tung. 

WOODPECKER, common name for any of 
more than 200 species of birds belonging to the 
family Piddae, and known for their ability to 
cling to the trunks of trees and dig holes in the 
wood with their beaks. The woodpecker has a 
sharp, straight, chisel-shaped bill and a Song, ex- 
tensile tongue with a hard, spear-shaped tip. 
The toes are usually in pairs, two before and 
two behind, and have sharp, strong claws. The 
tail is usually rigid and lengthened; the shafts of 
the feathers terminate in hard spines, which the 
birds press against a vertical surface to help sup- 
port their body weight. The keel of the breast- 
bone is small, thereby lessening the powers of 
flight. 

Woodpeckers are found throughout most of 
the world, are usually solitary in habit, and nest 
chiefly in forest areas. The birds subsist mainly 
on insects that they detect by tapping the wood 
of trees with their bills. They excavate the in- 
sects by pickaxlike strokes of the bill. Wood- 
peckers generally nest in holes cut into the 
trunks of trees, the female depositing several 
shiny, white eggs in a soft bed of rotted chips at 
the bottom of the cavity. 

The American species include the pileated 
woodpecker, Dryocopus pileatus, which is 
nearly 18 fn. long and mostly black in color, with 
a red crest and white stripes along its neck and 
sides. Another similar species, the ivory-billed 
woodpecker, Campephilus principalis , is nearly 
extinct. The most common species in the 
United States, found in orchards, is the downy 
woodpecker, Dendrocopus pubescens, a small 
black and white species. A larger counterpart, 
the hairy woodpecker, D. villosus , is also com- 
mon. The 10-in. red-headed woodpecker. Me- 
lanerpes erythrocephalus , is common west of 
the Allegheny Mts. A species found in Califor- 
nia, M. formicivorus, called the acorn wood- 
pecker, is remarkable for its habit of storing 
acorns. The yellow-shafted flicker, Cofaptes aur- 
atus, of the East and parts of northwestern Can- 


ada and Alaska, and the red-shafted flicker, f 
cafer, of the West, are species that hunt ants m 
the ground. See also Sapsucker. 

WOOD RIVER, city of Illinois, in Madison Q; 
on the Mississippi R., about 65 miles s v, c * 
Springfield. Oil-refining is the major industry 
Wood River was founded in 1907 and incorpo- 
rated as a city in 1923. Pop. (1960) 11,694, (197Q.. 
13,186. 

WOODS HOLE MARINE BIOLOGICAL LAB- 
ORATORY. See Marine Biological Laboratory 
WOODS HOLE OCEANOGRAPHIC INSTITU- 
TION, Woods Hole, Mass., an independent 
nonprofit organization for the study of the 
ocean in all its aspects, with particular emphasis 
on the Atlantic Ocean and adjacent seas. The 
institution, founded in 1930 with an endow- 
ment from the Rockefeller Foundation, derives 
most of its income from grants and contracts 
from agencies of the U.S. government. The insti- 
tution, which has a staff of about 125 scientists 
and 400 assistants, operates four oceangoing re- 
search vessels, a submarine, an airplane, and a 
helicopter. Since 1967, the institution and the 
Massachusetts Institute of Technology (q.v.) 
have offered joint graduate programs to quali- 
fied graduate students in ocean engineering 
and oceanography. 

WOODSON, Carter Godwin (1875-1950), 
American historian, born in Buckingham 
County, Va. He entered high school at the age 
of twenty and taught elementary school for two 
years after his graduation. Woodson later stud- 
ied at Berea College, the University of Chicago, 
and Harvard University, receiving a Ph.D. de- 
gree from Harvard in 1912. He was dean of the 
school of liberal arts at Howard University in 
1919-20 and of West Virginia Institute (now 
West Virginia State College) from 1920 to 1922. 

Woodson devoted his life to making 'The 
world see the Negro as a participant rather than 
as a lay figure in history". To this end he estab- 
lished (1915) the Association for the Study of 
Negro Life and History; founded (1916) and ed- 
ited (1916-50) the Journal of Negro History, a 
quarterly; organized (1926) the first annual 
Negro History Week; and founded (1937) the 
Negro History Bulletin, a monthly. Among his 
many books are Education of the Negro Prior to 
1861 (1915), History of the Negro Church (1921), 
and The Rural Negro (1930). 

WOODSTOCK, Great Britain, municipal bor- 
ough of Oxfordshire, England, 8 miles n.w. of 
Oxford. It was the scene of a council held by 
King Henry II (q.v.) in 1163, and was the site of 
the house built by him for his mistress Rosa- 
mond Clifford (d. 1176?), known as Fair Rosa- 
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mond. Edward (q.v.), Prince of Wales, known as 
the Black Prince, was born here in 1330, and 
here Elizabeth I (q.v.) was imprisoned (1554) for 
six months during the reign of her sister Queen 
Mary I (q.v.). The manor of Woodstock, a favor- 
ite royal residence, was bestowed in perpetuity 
on John Churchill, 1st Duke of Marlborough 
(q.v.), after his decisive victory in the Battle of 
Blenheim (q.v.); Blenheim Palace, built for him 
by the nation, is nearby. Pop. (1971) 1940. 
WOOD THRUSH. See Thrush. 

WOODVILLE, city of Australia, in South Aus- 
tralia, 4 miles n.w. of Adelaide. It borders on the 
Torrens and Port rivers and Gulf Saint Vincent 
and lies on the railroad connecting Adelaide 
and Port Adelaide. Chiefly residential, it is also 
the site of the Cheltenham Racecourse and of 
an automobile assembly plant. Pop. (1971 pre- 
lim.) 72,703. 

WOOD WARBLER. 1 . Any of some 119 spe- 
cies of small birds of the New World family Par- 
ulidae, including fifty-four species native to 
North America. All are from 4% to 7 in. in length. 
Many are brightly colored in spring plumage, es- 
pecially the males. In general, they are insectiv- 
orous, live in woods, thickets, or swamps, breed 
in North America, lay four or five eggs, and 
mostly winter in the tropics. Their songs are, as 
a rule, pleasing but weak. They are popular with 
bird watchers, particularly in spring when flights 
of the birds mark the height of the spring migra- 
tion. Well-known species include the following. 

The common black-and-white warbler, Mnio- 
iilta varia, is an early migrant that creeps about 
the trunks and branches of trees. It has a thin, 
sawlike sound heard in the spring when the 


woods are still bare. It breeds from northern 
Georgia to northern Canada and west to the 
Great Plains. The common, yellow warbler, 
Dendroica petechia , is found from coast to 
coast. It is fond of gardens and of bushes along 
streams and marshes. The deep nest of the yel- 
low warbler is often lined with plant down. The 
bird breeds from South Carolina and central 
Texas north to the tree line. 

Three of the most beautiful eastern warblers 
are the black, yellow, and white magnolia war- 
bler, D. magnolia; the brilliant, flame-breasted 
Blackburnian warbler, D. fusca ; and the slate- 
backed, yellow-breasted Canada warbler, Wil- 
sonia canadensis , which has a handsome neck- 
lace of black spots. Other eastern warblers in- 
clude the uncommon Cape May warbler, D. tig- 
rina, which has chestnut cheek patches and a 
very high, thin song; and the black-throated 
blue warbler, D. caerulescens, which has a dis- 
tinctive small white square on its wing. 

The common, yellow-rumped myrtle warbler, 
D. coronata, likes bayberries and winters north 
to Kansas and southern New England. Audu- 
bon's warbler, D. auduboni , the Western coun- 
terpart of the myrtle, has a yellow throat. Other 
well-known Western species include the black- 
throated gray warbler, D. nigrescens , found on 
dry-chaparral slopes; Townsend's warbler, D. 
townsendi , which has a conspicuous black ear 
patch; Grace's warbler, D. graciae , found in the 
ponderosa pines of the Southwest; and the yel- 
low-headed hermit warbler, D. ocddentalis, 
found in the tops of tall conifers in the North- 
west. 

Dwellers in dry areas include the aptly named 
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pine warbler, D. pinus, which lives amid pines; 
the inaptly named prairie warbler, D. discolor, 
which lives in low, dry, second-growth thickets, 
not on prairies; and the beautiful hooded war- 
bler, IV. d Irina, which breeds on dry hillsides 
north to Connecticut. 

Other members of the wood warbler family 
include the chat, yellowthroat, redstart (qq.v.), 
overs bird, and water thrush; see Thrush. 

2. The wood warbler, Phyfloscopus sibilatrix, 
a small (5 in. long), greenish bird of the Old 
World warbler family, Syiviidae. It lives in Eu- 
rope but winters in Africa. See Warbler. 
WOODWARD, Robert Burns (1917-79), 
American chemist, born in Boston, Mass., and 
educated at the Massachusetts Institute of Tech- 
nology. From 1941 to 1963 he taught chemis- 
try at Harvard University. In 1963 he became 
director of the Woodward Research Institute in 
Basel, Switzerland. With the American chemist 
William von Eggers Doering (1917- ) he syn- 
thesized quinine in 1944. W'oodward synthe- 
sized cholesterol and cortisone (qq.v.) in 1951, 
and subsequently supervised the research 
which led to the synthesis of strychnine in 1954. 
He was head of a research team that synthe- 


sized the tranquilizing drug reserpine ( q .v 'i - 
1956. For his work in chemical synthesis, he - - 
awarded the 1965 Nobel Prize in chemistry 1*1 
is known also for his research on antibiotics 
WOOD WASP. See Horntail. 
WOODWIND INSTRUMENTS. See Must a 
Instruments: Wind Instruments. 

WOOL, common name applied to the sc*> 
curly fibers obtained chiefly from the fleeced 
domesticated sheep (q.v.), and used extensive!; 
in textile manufacturing. Wool may be differ 
entiated from hair (q.v.) mainly by the nature m 
the scales that cover the outer surface of each 
fiber. Wool scales are numerous, minute, and 
pointed, and are attached only at their bases, 
thus the fibers interlock under pressure; see 
Felt. The number of scales varies with the fine- 
ness and curliness of the fiber. Because of its 
crimp, or curl, wool has considerable resilience, 
This quality, together with its high tensile 
strength and elasticity, gives fine woolen fabrics 
the ability to retain shape better than cloth 
made from other natural fibers. Other character- 
istics of wool, which make it especially desira- 
ble for clothing, are its lightness, its absorption 
of moisture, and its insulating properties. 



Using power-driven dip- 
pers operated from a 
truck , shearers clip the 
fleece close to the skin 
and remove it in one 
piece. The fleece is then 
pulled apart and the fi- 
bers sorted according to 
such characteristics as 
fineness or length. The 
average annual yield of 
wool is about 7 6 lb. per 
animal. Wool Bureau 




Above: After sorting, the 
fleece passes through a 
series of scouring bowls 
to remove impurities. In 
this process the fleece 
loses from 40 to 60 per- 
cent of its weight and 
yields lanolin as a by- 
product. Right: Dried in 
bins after scouring , the 
wool is conveyed to card- 
ing machines . Gradually 
the tangled fibers are 
smoothed out into a gos- 
samer web , which is con- 
densed and tw'isted into a 
fleecy white rope called a 
roving. Wool Bureau 
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Sources of Wool. Wild species of sheep bear 
a short, woolly undercoat covered by long, 
coarse, straight hair. The hair has entirely disap- 
peared in domestic breeds; selective breeding 
has improved both the quality and abundance 
of wooi. Other factors influencing wool produc- 
tion are nutrition, climate, and care. Neglected 
domesticated animals have a tendency to pro- 
duce hair instead of woo!. 

The fleece of sheep raised for wool is gener- 
ally shorn once yearly, in the spring or early 
summer. In regions where the climate is warm 
throughout the year, shearing may occur twice 
annually. The fleece is cut dose to the skin, usu- 
ally with mechanical shears, and removed in 
one piece. The average weight of the fleece 
shorn from better wool-producing breeds is 
about 10 lb. Small amounts of wool come from 
the skins of lambs slaughtered for meat. 

Wool from different parts of the same fleece 
varies greatly in length of fiber, fineness, and 
structure. Wool from the shoulders and sides of 
the sheep is usually of superior quality to the 


iXool is woven into fine fabrics such as these fashion- 
able Scottish tweeds. streiitz 



wool from other portions of the body. Qualitv 
varies also with the different breeds of sheep. 
Pure merino sheep bear the finest wool, anc 
this type has been crossed with hardy sheep 
producing longer, coarser wool. About 40 per- 
cent of the world's total wool production con- 
sists of merino wooi, and about 43 percent is 
obtained from crossbred varieties. The remain- 
ing portion is composed largely of carpet wools, 
which derive mostly from special types of sheep 
and are employed in the manufacture of blan- 
kets, carpets, and tapestries. In addition, a small 
quantity of fine wool used for apparel is ob- 
tained from animals other than the sheep. These 
wool-bearing animals include the camel, the al- 
paca, the Angora and Kashmir goats, the llama, 
and the vicuna (qq.v.). 

Types and Labeling of Wool. The value of 
wool on the market depends primarily on fine- 
ness and length of fiber. Other factors include 
the strength, elasticity, amount of crimp, and 
uniformity. Two kinds of systems are followed 
in wooi processing, the woolen system and the 
worsted system. In the woolen system the fibers 
are carded and then spun. In the worsted sys- 
tem, the fibers proceed to a combing process, 
which separates the long from the short fibers. 
The long fibers are then formed into smooth 
compact strands ready for spinning into yarn. 
Worsteds are not napped but are finished with a 
smooth surface. Uniform lengths of relatively 
fine fibers are of great importance in the wor- 
sted system because short fibers are difficult to 
spin. In the woolen system, on the other hand, 
fibers of mixed lengths may be used. Fine wools 
are classified according to the length of fiber. 
Longer fibers used in the manufacture of wor- 
steds are called combing wool; shorter fibers 
employed for yarns used in soft, woven fabrics 
are known as carding wool. 

In 1939, to protect the consumer, the United 
States Congress passed the Wool Products La- 
beling Act. This law requires that all fabric con- 
taining wool carry indentiflcation indicating the 
percentage of wool contained in the cloth. The 
act also specifies the proper legal description 
for the fiber according to category, such as new, 
reprocessed, or reused wool. New wool, or vir- 
gin wool, is wool that never before has been 
used in manufacture. Reprocessed wool refers 
to fiber reclaimed from woven wool scraps and 
clips accumulated from the cutting table, from 
samples, and from mill ends. These remnants, 
never previously used, are reconverted into a fi- 
brous state and then reprocessed into the man- 
ufactured product. Reused wool is wool fiber 
recovered from products used by consumers, 
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and rewoven This category is less im- 
m V^ant now than formerly, because of contams- 

-at'on by synthetics 

Wool Production. Australia is the world's 
rgest producer of raw wool, growing about 
-,~ e third of the total world supply. Other lead- 
-g producers are the Soviet Union, New Zea- 
and r Argentina, South Africa, the United States, 
a-d Uruguay. In the mid-1970's the annual U.S. 
/.col production was estimated to total about 
"39,000,000 lb. when weighed before cleaning, 
mostly from sheep raised in Texas, Wyoming, 
California, Colorado, Montana, and Utah. All 
carpet wool and more than one half of the 
acparel wool consumed in U.S. mills is imported 
*:om other countries. 

Wool Manufacturing. The first step in the 
processing of wool preparatory to cloth making 
s the sorting of the fibers. As each fleece is 
pulled apart, the fibers are sorted into separate 
piles of similar nature and characteristics, 
mainly on the basis of fineness, length, and free- 
dom from defects. After sorting, the fibers are 
cleaned, as wool contains an oily substance, 
called yolk, consisting of lanolin (see Choles- 
terol) and suint, which is dried perspiration. 
The wool is scoured by a soap-alkali preparation 
or other detergent or solvent to remove the 
grease and other foreign substances. 

The scoured wool fibers are disentangled and 
drawn straight into a continuous form in a 
process called carding and employing a carding 
machine. In this process the fibers are passed 
between pairs of rotating cylinders covered 
with a material called card clothing, which con- 
tains fine, pliable wire teeth. Upon emerging 
from the rollers, the wool is in the form of a thm 
film known as the web. The processing of the 
web varies according to whether woolen or 
worsted yarn is to be produced. 

Woolen fabrics, such as tweeds, are woven 
from bulky yams containing short wool fibers 
arranged at random, so that the fabric is rela- 
tively thick and has a fuzzy surface. Worsted 
fabrics, such as gabardines, are woven from 
yarns composed of longer, thinner wool fibers, 
tightly twisted to give the fabric a smooth sur- 
face. 

For the production of woolen yarn the web is 
split into soft, thin strands called roving, and 
then it is ready to be spun. For worsted yarn the 
web is processed by machines that straighten 
the fibers, make them parallel, and remove all 
the short pieces. The resultant thick strand is 
then condensed by passing it through several 
machines until a very thin strand of worsted 
roving is obtained. From this type of roving can 


be spun the smooth yarn that produces firm, 
smooth-textured worsted fabrics. See Spinning 
See also Carpets and Rugs, Cashmere, Loom; 
Textiles the wool bureau, snc 

NEW' YORK, N Y 

WOOLF, Virginia (1882-1941), British author, 
born Adeline Virginia Stephen in London, Eng- 
land, and educated at home by her father, the 
British philosopher Sir Leslie Stephen (q.v.). 



Virginia Woolf Harcourt Brace JovanovitcM 


About 1905, after the successive deaths of her 
mother and father, she and her sister Vanessa 
(1 879-1 961), an artist who later married the Brit- 
ish critic Clive Bell (1832-1918), began to social- 
ize with the former university colleagues of 
their older brother. The circle came to be 
known as the Bloomsbury group (q.v.); it in- 
cluded, in addition to Bell and other members 
of the London intelligentsia, Leonard Sidney 
Woolf (1880-1969), the British man of letters 
whom Virginia married in 1912. 

Early Work. Mrs. Woolf's early novels The 
Voyage Out (1915), Night and Day (1919), and 
Jacob's Room (1922) offer increasing evidence 
of the author's determination to expand the 
scope of the novel beyond mere storytelling. In 
her next novels, Mrs. Dafloway (1925) and To 
the Lighthouse (1927), plot is nonexistent. In- 
stead, psychological effects are achieved 
through the use of imagery, symbol, and meta- 
phor Character unfolds by means of the ebb 
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and flow of personal impressions, feelings, and 
thoughts, a stream-of-consciousness technique. 
Thus the inner lives of human beings and their 
otherwise average circumstances seem extraor- 
dinary. Influenced by the French philosopher 
Henri Bergson (q.v.), Mrs. Woolf, like the French 
writer Marcel Proust (q.v.), also involved herself 
in these novels with the concept of time. Al- 
though the events in Mrs. Dalloway take place 
within a fixed twelve-hour span, both books 
convey the passage of time through the mo- 
ment-to-moment changes within the characters 
— their appreciation of themselves, others, and 
their kaleidoscopic worlds. In this way Mrs. 
Woolf created a metaphysical prose-poetry 
named by some critics as the most important 
contribution to the modern novel in English. Of 
her remaining fiction, the novel The Waves 
(1931) is the most evasive and stylized, and Or- 
lando: A Biography (1928) departs somewhat 
from her usual technique by dealing in histori- 
cal fantasy. 

Critical Ability. Mrs. Woolf was a critic of con- 
siderable influence; her essays are gathered in 
such volumes as The Common Reader: First Se- 
ries (1925) and The Common Reader: Second 
Series (1932). She also wrote biographies; and in 
A Room of One's Own (1929) she early es- 
poused the cause of women's rights. Her post- 
humously published journals, collected in A 
Writer's Diary' (1953), are of value to both aspir- 
ing writers and to readers of her fiction, in 1941, 
frightened by recurrent periods of mental ill- 
ness, she committed suicide by drowning. 

Leonard Woolf was joined by his wife Virginia 
in founding Hogarth Press, a publishing com- 
pany, in 1917. His own work as journalist, au- 
thor, and publisher influenced literary and po- 
litical life for half a century. He also wrote an 
important five-volume autobiography: Sowing 
(1960), Growing (1961), Beginning Again (1964), 
Downhill AH the Way (1967), and The Journey 
Not the Arrival Matters (1969). 

WOOLLCOTT, Alexander (1887-1943), Amer- 
ican writer and critic, born in Phalanx (near Red 
Bank), NJ., and educated at Hamilton College 
and Columbia University. He worked as drama 
critic for the New York Times (1914-22), the 
New York Herald (1922), and the New York 
World (1925-28), and was a contributor to New 
Yorker magazine (1929-39). From 1929 to 1942 
Woollcott broadcast weekly radio reviews of 
drama and literature. His essays and stories have 
been collected in several volumes, including 
While Rome Burns (1934) and Long / Long Ago 
(1943). The American playwrights George 5. 
Kaufman and Moss Hart (qq.v.) based their 


comedy The Man Who Came to Dinner ( 193 c,, 
on Woollcott's flamboyant and caustic persona:- 
ity, and Woollcott played in the title role, 
WOOLLEY, Mary Emma (1863-1947), Ameri- 
can educator, born in South Norwalk, Conn, 
and educated at Brown University. From 1886 tc 
1891 she taught at Wheaton Female Seminar, 
(now Wheaton College, Norton, Mass.). In 1£94 
she became the first woman to graduate from 
Brown University (q.v.). She taught biblical his- 
tory and literature at Wellesley College (q.v.} 
from 1895 to 1900. She became president 0 : 
Mount Holyoke College (q.v.) in 1900, retaining 
that position until her retirement in 1937. Dur- 
ing her tenure at Mount Holyoke she became 
one of the most prominent educators in the 
United States. She was also active in the world 
peace cause and wrote several historical mono- 
graphs. 

WOOLMAN, john (1720-72), American 
Quaker leader, writer, and social reformer, born 
near Mount Holly, N.J., and self-educated. He 
earned his living chiefly as a tailor. After about 
1743 he traveled throughout the colonies 
spreading the teachings of the Quakers. Wool- 
man was especially eloquent in his opposition 
to slavery (q.v.). His tract Some Considerations 
on the Keeping of Negroes (part 1, 1754; part II, 
1762) was one of the first abolitionist docu- 
ments written in America. He was largely instru- 
mental in persuading the American Quakers to 
oppose slaveholding; see Friends, Society of. 
Outstanding among Woolman's writings is the 
Journal (1774), an account of his spiritual life, 
which is considered a classic literary work. The 
best-known edition of the Journal is the one ed- 
ited in 1871 by the American poet John Green- 
leaf Whittier (q.v.). 

WOOLWORTH, Frank Winfield (1852-1919), 
American merchant, born in Rodman, N.Y. He 
briefly attended a business college in Water- 
town, N.Y. After failing in a number of business 
enterprises, he opened a store in Lancaster, Pa., 
in 1879 which specialized in the sale of items 
priced at five and ten cents. Thereafter Wool- 
worth opened similar stores throughout the 
United States and in several foreign countries, 
increasing the variety of his goods and offering 
many articles previously available only at higher 
prices. The F. W. Woolworth Company owned 
over 1000 five-and-ten-cent stores when it was 
incorporated in 1911. The Woolworth Building 
on lower Broadway in New York City, built to 
house the executive offices of the firm, was de- 
signed by the American architect Cass Gilbert 
(q.v.), and completed in 1913; standing 792 ft, it 
was then the tallest building in the world; see 
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American Architecture At the time of his death, 
Wool worth had amassed a personal fortune es- 
timated at $65,000,000. 

See also Chain Stores. 

WOONSOCKET, city of Rhode Island, in 
Providence Co., on the Blackstone R., about 13 
miles nw of Providence. Woonsocket is an in- 
dustrial center engaged principally in the mil- 
ling of textiles, notably woolen and worsted 
doth. Synthetic yarns, rubber goods, machine 
and precision tools, plastics, and electrical im- 
plements also are manufactured. Woonsocket 
developed around a riverside sawmill estab- 
lished in 1666. Originally a part of the town of 
Cumberland, it was incorporated as a separate 
town in 1867 and chartered as a city in 1888. 
Pop. (I960) 47,080; (1970) 46,820. 

WOOSTER, city in Ohio, and county seat of 
Wayne Co., on the Killbuck Creek, about 30 
miles w of Canton. Manufactures include metal 
products, paints, and machinery It is the site of 
the College of Wooster, founded in 1866. 


The first ", 5 and 70c store" in the U.S , opened by f IV 
Woolworth in 1879 at Lancaster , Pa f w wooiworth Cc 

Nearby is a State agricultural experiment station. 
Wooster was founded in 1808, named m honor 
of David Wooster (1711-77), a Revolutionary 
war general. The city was incorporated in 1817. 
Pop. (1960) 17,046; (1970) 18,703. 

WORCESTER, city and port of entry in Massa- 
chusetts, and a county seat of Worcester Co., on 
the Blackstone R., about 40 miles w of Boston, it 
is bordered on the e by Lake Quinsigamond 
The second-largest city in the State, it is an im- 
portant industrial and transportation center. 
Among the manufacturing establishments in the 
city are plants producing steel, wire, machine 
tools, textiles, and leather goods. A number of 
large insurance companies maintain their head- 
quarters in Worcester. 

The city is noted also for its educational and 
cultural institutions. The former include Wor- 
cester Academy (1832), College of the Holy 
Cross (1843), Assumption College (1904), 
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Worcester Polytechnic Institute (1865), a State 
teachers college (1871), Clark University (1887), 
and Worcester Junior College (1938). The Amer- 
ican Antiquarian Society (1812) and the Art Mu- 
seum (1896) contain valuable collections, and 
the natural history and historical societies main- 
tain museums. The annual Worcester Music Fes- 
tival dates from 1858. 

A settlement called Quinsigamond Plantation 
was established on the site of present-day 
Worcester about 1673, but upon the outbreak of 
King Philip's War in 1675 (see Philip) it was 
abandoned. In 1684 the site was resettled and 
named Worcester (from Worcester, England). It, 
too, was abandoned (1702), because of diffi- 
culties with the Indians. The permanent settle- 
ment dates from 1713; it was incorporated as a 
town in 1780. Worcester courthouse was closed 
by the rebels during Shay's Rebellion (q.v.). The 
development of water power and the canaliza- 
tion of the Blackstone R. early in the 19th cen- 
tury provided the basis for the industrial growth 
of Worcester. It was incorporated as a city in 
1848. Pop. (1960) 186,587; (1970) 176,572. 
WORCESTER, Great Britain, county borough 
and administrative center of Worcestershire, 
England, on the Severn R., about 100 miles n.w. 
of London. Worcester is the center of a leather- 
glove industry dating from the 15th century and 
is noted also for the manufacture of fine porce- 
lain and the condiment Worcestershire sauce. 
Other manufactures include railroad equipment 
and farm machinery. An extensive trade in hops, 
wine, and vinegar is carried on. Three county 
fairs are held annually in the borough. Worces- 
ter is an episcopal city, one of the fourteen ca- 
thedral cities in England. Worcester cathedral, 
the cathedral Church of Our Lord and the 
Blessed Virgin Mary, is of 11th-century origin. Its 
oldest parts are the remains of a Norman-style 
church built (1062-95) by Wulfstan (10Q9?-95?), 
bishop of Worcester, near the site of a monastic 
cathedral completed in 983 by Saint Oswald of 
York (d. 992). Most of the present structure, 
which was restored in the 19th century, dates 
from the 13th and 14th centuries. The cathedra! 
represents every style of medieval English archi- 
tecture, having portions designed in the Nor- 
man, early English Gothic, decorated Gothic, 
perpendicular Gothic, and Tudor Gothic pe- 
riods. The length of the edifice is 425 ft., the 
width 145 ft., and the height of the nave 68 ft. A 
pinnacled tower 196 ft. high is the most orna- 
mented part of the exterior. The cathedral is the 
burial place of King John (q.v.) and of Prince Ar- 
thur (1486-1502), son of King Henry VI! (q.v.). 

Other structures of historical and architec- 


tural interest are eleven parish churches; the 
Commandery, founded as a hospital in 1085; the 
King's School, founded in 1541; many ob 
houses of half-timber construction; and the 
guildhall, erected in 1723. The Royal Grammar 
School, founded by Queen Elizabeth I (q.v.), oc- 
cupies a modern building. Local institutions in- 
clude a grain exchange and a museum of natural 
history. 

History. After occupation by Britons and Ro- 
mans, Worcester became (about 680) an episco- 
pal see. The town underwent many attacks be- 
cause of its strategic position on the Welsh 
frontier. Before 1200 it was twice invaded by 
Danes and five times partly burned. During the 
Great Rebellion (q.v.) it was besieged, taken, 
and plundered by Parliamentarian armies in 
1642 and again in 1646. In the Battle of Worces- 
ter, fought on Sept. 3, 1651, a Parliamentarian 
army commanded by Oliver Cromwell (see 
under Cromwell) won a conclusive victory over 
the Scottish royalists led by King Charles II 
(q.v.). Worcester received its first charter in 1554 
from the English queen Mary I (q.v.). The city 
was made a county borough in 1835. Pop. (1971) 
73,445. 

WORCESTER, joseph Emerson (1784-1865), 
American lexicographer, born in Bedford, N.H., 
and educated at Yale College (now Yale Univer- 
sity). He first published geographical and histor- 
ical books, many of which were widely used as 
textbooks. In 1828 he began publishing diction- 
aries and in 1830 he issued his own dictionary, 
the Comprehensive Pronouncing and Explana- 
tory Dictionary of the English Language. His 
most important work was A Dictionary of the 
English Language (1860), the first American dic- 
tionary containing illustrations. Until the late 
19th century Worcester's dictionaries rivaled 
those of the American lexicographer Noah 
Webster (q.v.). Worcester's works adhered to 
traditional British usage and were popular with 
the highly educated, while Webster's works 
were more innovative and contained many 
Americanisms. 

WORCESTERSHIRE, Great Britain, county of 
w. centra! England bounded on the n. by Shrop- 
shire and Staffordshire, on the e. by Warwick- 
shire, on the s. by Gloucestershire, and on the w. 
by Herefordshire. Most of the terrain is a gently 
undulating plain. The chief rivers are the Severn, 
Avon, and Stour. In the s.w. the Malvern Hills 
rise to a height of about 1400 ft. Largely agricul- 
tural, the county has rich pasture land, and fruit 
orchards and truck gardens are centered in the 
Avon valley (known as the Vale of Evesham). 
The n. section is part of the so-called black 
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country, a region noted for iron and steel manu- 
factures. Among other manufactures of the 
c CU r»ty are carpets, rugs, glass, gloves, porcelain, 
and the famous Worcestershire sauce. There are 
deposits of salt, clay, coal, and iron. Worcester 
; q_ v .) is the administrative center. Other impor- 
tant towns are Kidderminster (q.v.) and Stour- 
ondge. The region comprising present-day 
Worcestershire was settled in the 6th century by 
the Hwiccas, an Anglo-Saxon tribe. In later 
times it formed part of the Anglo-Saxon king- 
dom of Mercia. Worcestershire was constituted 
an administrative unit about the middle of the 
11th century. It figured prominently in the mo- 
nastic movement during the Middle Ages (q.v.). 
Area, 699.9 sq.mi.; pop. (1971) 692,605. 

WORDEN, John Lorimer (1818-97), American 
naval officer, born in Westchester County, N.Y. 
He entered the United States Navy as a midship- 
man in 1834. In January, 1862, during the Ameri- 
can Civil War, he took command of the Union 
ironclad Monitor (q.v.). Three months after- 
ward, the Monitor met the Confederate ironclad 
Merrimac (q.v.) in a historic battle in the Vir- 
ginia harbor and channel known as Hampton 
Roads (q.v.). This first conflict between iron- 
clads lasted about four hours and was indeci- 
sive. For his conduct of the battle, Worden re- 
ceived national acclaim, and the following year 
he was promoted to captain. He commanded 
Ihe Union ironclad Montauk from October, 
1862, to April, 1863. From 1869 to 1874 Worden 
was superintendent of the United States Naval 
Academy, and from 1875 to 1877 he headed the 
European Squadron of the U.S. Navy. He was 
promoted to rear admiral in 1872, and he retired 
in 1886. 

WORDSWORTH, name of two British writers, 
brother and sister, he primarily a poet and she 
important largely as a diarist, both invaluable 
contributors to English literature (q.v,) produced 
in the 18th and 19th centuries. 

William Wordsworth (1770-1850), born in 
Cockermouth, Cumberland, England, and edu- 
cated at St. John's College, University of Cam- 
bridge. He developed a keen love of nature as a 
youth, and during school vacation periods he 
frequently visited places noted for their scenic 
beauty. In the summer of 1790 he took a walking 
tour through France and Switzerland with a 
Cambridge friend. After receiving his degree in 
1791 he returned to France, where he became 
an enthusiastic convert to the ideals of the 
French Revolution. While in France he fell in 
love with Marie-Ann ("Annette") Valion of Or- 
leans (b. 1766), who bore him a daughter in De- 
cember, 1792, shortly before his return to Eng- 


land. Wordsworth was disheartened by the 
outbreak of hostilities between France and 
Great Britain in 1793, but he remained sympa- 
thetic to the French cause. 

Although Wordsworth had begun to write po- 
etry while still a schoolboy, none of his poems 
was published until 1793, when An Evening 
Walk and Descriptive Sketches in Verse ap- 
peared. These works, although fresh in content, 
reflect the influence of the formal style of 18th- 



William Wordsworth 


century English poetry. The poems received lit- 
tle notice, and few copies were sold. 

Wordsworth's income from his writings 
amounted to little, so the problem of finances 
was an acute one. The situation was alleviated 
for a time when in 1795 he received a bequest 
of £900 from a close friend. Thereupon he and 
his sister Dorothy (see below) went to live in 
Racedown, Dorsetshire. The two had always en- 
joyed a warmly sympathetic relationship, and 
Wordsworth relied greatly upon Dorothy, his 
devoted confidante, for encouragement in his 
literary endeavors. Her mental breakdown in 
later years was to cause him great sorrow, as did 
the death of his brother John Wordsworth 
(1772-1805). William had met the poet Samuel 
Taylor Coleridge (see under Coleridge), an en- 
thusiastic admirer of his early poetic efforts, and 
in 1797 he and Dorothy moved to Alfoxton Park, 
Somersetshire, near Coleridge's home in Nether 
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Stovvey. The move marked the beginning of a 
dose and enduring friendship between the 
poets. In the ensuing period they collaborated 
on a book of poems entitled Lyrical Ballads , first 
published in 1798. 

This work is generally taken to mark the be- 
ginning of the Romantic movement in English 
poetry; see Romanticism. Wordsworth wrote al- 
most all of the poems in the volume, including 
the memorable "Lines Composed a Few Miles 
Above Tintern Abbey"; Coleridge contributed 
the famous "Rime of the Ancient Mariner". 
Representing a revolt against the artificial classi- 
cism of contemporary English verse. Lyrical Bal- 
lads was greeted with hostility by most leading 
critics of the day. 

In defense of his unconventional theory of 
poetry', Wordsworth wrote a Preface to the sec- 
ond edition of the Ballads , which appeared in 
1800. His premise was that the source of poetic 
truth is the direct experience of the senses. Re- 
jecting the contemporary emphasis on form and 
upon an intellectualized approach that drained 
poetic writing of strong emotion, he maintained 
that the scenes and events of everyday life and 
the speech of ordinary people were the raw ma- 
terial of which poetry could and should be 
made. Far from conciliating the critics, the Pref- 
ace served only to increase their hostility. Yet 
Wordsworth was not discouraged; he continued 
to write poetry which graphically illustrated the 
principles he expounded. 

Prior to the publication of the Preface, 
Wordsworth and his sister had accompanied 
Coleridge to Germany in 1798-99. There he 
wrote several of the "Lucy" poems and began 
The Prelude. Written to investigate Words- 
worth's abilities as a philosophic poet. The 
Prelude was completed in 1805 and, after sub- 
stantial revision, published posthumously in 
1850. Many critics rank it as Wordsworth's great- 
est work, viewing it as an epic of spiritual dis- 
covery in the tradition of the Divine Comedy by 
the Italian poet Dante (q.v.). 

Returning to England, William and his sister 
settled in 1799 at Dove Cottage in Grasmere, the 
loveliest spot in the English Lake District; the 
British poet Robert Southey (q.v.) as well as 
Coleridge lived nearby. The three men became 
known as the Lake Poets (q.v.). In 1802 
Wordsworth married Mary Hutchinson (1770- 
1859), a childhood friend, who is portrayed in 
the charming lyric "She Was a Phantom of De- 
light". The same year the economic position of 
the Wordsworths improved when the earl of 
Lonsdale repaid an old family debt amounting 
to more than £4000. 


In 1807 Poems in Two Volumes was pub- 
lished. The work contains much of Word- 
worth's finest verse, notably the superb "Qc- 
on Intimations of Immortality" and the autobio- 
graphical narrative "Resolution and Independ- 
ence". 

In 1813 Wordsworth obtained a sinecure as 
distributor of stamps for Cumberland and West- 
morland at a salary of £500 a year. In the same 
year he and his family and sister moved to Rydai 
Mount, a few miles from Dove Cottage, and 
there the poet spent the remainder of his life, 
except for periodic travels throughout the Brit- 
ish Isles and on the Continent. 

Wordsworth's political and intellectual sym- 
pathies underwent a transformation after 1800. 
By 1810 his viewpoint was staunchly conserva- 
tive. He was disillusioned by the course of 
events in France culminating in the rise of Na- 
poleon I; his circle of friends, including the 
Scottish author Sir Walter Scott (qq.v.), also in- 
fluenced him in the direction of orthodoxy. 

Many of Wordsworth's later poems are gener- 
ally undistinguished and prosaic to the point of 
dullness; however, a number of them are illu- 
mined by the spark of his former greatness. Be- 
tween 1814 and 1822 his publications included 
The Excursion (1814), a continuation of The 
Prelude but lacking the power and beauty of 
that work; The White Doe of Rylstone (1815); 
Peter Bell (1819); and Ecclesiastical Sonnets 
(1822). Yarrow Revisited and Other Poems ap- 
peared in 1835, but after 1835 Wordsworth 
wrote few new poems. 

Wordsworth is one of the great British poets. 
Much of his conversational blank verse has true 
lyrical power and grace, and his finest work is 
permeated by a sense of man's relation to exter- 
nal nature that is religious in its scope and in- 
tensity. To Wordsworth, God was everywhere 
manifest in the harmony of nature, and he felt 
deeply the kinship between nature and the sou! 
of man. 

The tide of critical opinion turned in his favor 
after 1820, and Wordsworth lived to see his 
work universally praised. In 1842 he was 
awarded a government pension and in the fol- 
lowing year he succeeded Southey as poet lau- 
reate (q.v.). Wordsworth died at Rydai Mount, 
April 23, 1850, and was buried in the Grasmere 
churchyard. 

Among Wordsworth's other poetic works are 
The Borderers: a Tragedy (1796; published, 
1842); Michael (1800); The Recluse (1800; pub- 
lished, 1888); Laodamia (1815); and Memorials 
of a Tour on the Continent (1822). Wordsworth 
also wrote the prose works Convention of Cin- 
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*»; .0 809) and A Description of the Scenery of 
're Lakes in the North of England (1810; repub- 
5 hed with additions, 1822). 

Dorothy Wordsworth (1771-1855), born in 
Ccckermouth, Cumberland, England. Beginning 
r 1 7 95 she kept house for her brother at Race- 
iown. Alfoxton Park, and Grasmere. Her Jour- 
nals, begun in january, 1798, describe the 
*, Wordsworths' household, their friends, and 
their travels in Scotland, through the Lake Dis- 
trict in England, and on the Continent. These ac- 
counts are valuable as source materia! for stu- 
dents and biographers of William, frequently 
offering illuminating insights into the themes 
and Inspirations of his early poetry. The Journals 
are also first-rate literature in their own right, as 
perceptive descriptions of nature and people 
written in a sensitive, poetic style. In 1829 Doro- 
thy suffered a severe nervous breakdown; she 
spent the rest of her life in a state of mental and 
physical collapse. M.G.5. 

WORK, in physics, product of a force applied 
to a body and the displacement of the body in 
the direction of the applied force (q.v.). While 
work is done on a body, there is a transfer of en- 
ergy (q.v.) to the body, and so work can be said 
to be energy in transit. The units of work are 
identical to those of energy. If, for example, an 
object is lifted from the floor to the top of a 
table, work is done in overcoming the down- 
ward force of gravity and the energy imparted 
to the body as work will increase its potential 
energy; see Gravitation. Work is also expended 
when a force accelerates a body, such as the ac- 
celeration (q.v.) of an airplane because of the 
thrust forces developed by its jet engines; see 
Jet Propulsion. The force need not be simply a 
mechanical force (see Mechanics) as in the case 
of Sifting a body or accelerating a plane by jet 
reaction; it can also be an electro-static, electro- 
dynamic or surface tension (q.v.) force; see Elec- 
tricity: Eiectrostatis. On the other hand, if a 
constantly acting force does not produce mo- 
tion, no work is performed. Holding a book 
steadily at arm's length, for example, does not 
involve any work, irrespective of the apparent 
effort required. 

In the commonly used English system of units, 
the unit of work is the ft. -lb. (force), which is 
equal to the amount of work required to raise a 
mass of 1 lb. through an elevation of 1 ft. at sea 
level and 45° latitude. In the G.G.S. system 
(q.v.), a force of 1 dyne moving through 1 cm 
corresponds to 1 erg of work. The more com- 
monly used practical unit of work or energy in 
the G.G.S. system is the joule, which equals 10 7 
ergs. The rate of doing work is known as the 


power (q.v.). The application of 550 ft.-: b. per 
sec. for example, corresponds to 1 horsepower 
(q.v.), abbreviated h.p., in the English system. 

F.La. 

WORK, Henry Clay (1832—84), American 
songwriter, born in Middletown, Conn., and 
self-taught in music. During the American Civil 
War he became a writer of popular songs, 
among them "Kingdom Coming" (1861) and 
"Marching Through Georgia" (1865). He also 
wrote the famous temperance song, "Father, 
Dear Father, Come Home with Me Now" (1864). 
WORKMEN'S COMPENSATION, in law, pay- 
ment made to employees by employers, in ac- 
cordance with statutory provisions, for injuries 
and disabilities incurred in the course of em- 
ployment. 

In many countries, prior to the enactment of 
legislation compelling employers to insure their 
employees for injuries sustained by them in the 
course of their employment, the employee had 
the right only to bring an action at law against 
the employer to obtain damages for such inju- 
ries. In such a legal action the employee had to 
prove that he was not himself responsible for 
the accident, that no fellow' worker w'as respon- 
sible, and that the accident that resulted in the 
injury was not a normal risk of the industry; the 
worker also had to prove the nature and extent 
of his injury. The result was that only a small 
proportion of injuries w^ere ever compensated, 
with consequent serious social effects on in- 
jured workers and their families. 

About the middle of the 19th century, agita- 
tion developed for a program of compulsory 
compensation of injured employees by em- 
ployers whether or not the employee was in any 
way responsible for the accident. The earliest 
compulsory accident-insurance Saw was that en- 
acted by Germany in 1884; Great Britain fol- 
lowed in 1897, and the United States in 1908. 
Today some form of compulsory workmen's 
compensation is in force in practically all indus- 
trialized countries; in the U.S. the Federal gov- 
ernment and every State have enacted compen- 
sation laws. 

Coverage. Under workmen's-compensation 
legislation scales of compensation are estab- 
lished for accidental injuries arising out of and 
in the course of employment, regardless of 
whom is responsible therefor. The scope of cov- 
erage varies in the different jurisdictions with 
respect to benefits payable in case of death, of 
total disability, and of partial disability due to 
specific injuries or continuing during specified 
periods. Administrative requirements compel 
reporting of all accidents to a public board 
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charged with the responsibility for making com- 
pensation awards to workmen if injured, or m 
case of death, to his family. In recent years State 

workmen's-compensation statutes have been 

broadened to provide for coverage of occupa- 
tional diseases (q.v.)- 

In manv States the compensation laws are not 
compulsory but elective, that is, the employer 
mav elect to be governed by the provisions of 
the act If he does not elect to be so governed, 
he cannot assert as a defense to the employee's 
action for damages the employee's contributory 
negligence (see neGL'CEnce), or that the acci- 
dent was due to the actions of a fellow em- 
ployee, or that the accident was a normal risk of 
the business. 

Cost. Compensation protection places a high 
charge upon the operating costs of industry. 
Stringent safety programs instituted by the ma- 
jor corporations have nevertheless failed to stop 
the rise in industrial accident rates. It was esti- 
mated in 1972 that industrial accidents cost 
manufacturers $1 1 ,500,000,000 annually. Experts 
of the National Safety Council recently declared 
that 85 percent of all industrial accidents were 
preventable if proper safety rules were enforced, 
and that another 10 percent were due to im- 
proper physical conditions in the plants. Work- 
men's compensation paid out in the U.S. in 19/3 
amounted to about $5,063,000,000, with private 
carriers accounting f° r 52, 51 3,000,000, State 
funds for $1,966,000,000, and self-insurers for 
$584,000,000. See Health Insurance; Insurance; 
Social Legislation. ATr - 

WORK PROJECTS ADMINISTRATION, 
originally WORKS PROGRESS ADMINISTRA- 
TION, (W.P.A.), former agency of the United 
States government. The W.P.A. was established 
in May, 1935, to cope with unemployment prob- 
lems created by the economic depression which 
began in 1929. The name was changed in July, 
1939. 

In cooperation with State and local govern- 
ments and private businesses, the W.P.A. con- 
ducted a broad program of public works and 
community services. During its existence it pro- 
vided employment for about 8,500,000 Ameri- 
cans. 

Approximately 80 percent of its activities took 
place in the field of public works and construc- 
tion. Agency projects included the building or 
improvement of more than 664,000 miles of 
roads, 285 airports, 24,000 miles of sewage lines, 
and 120,000 public buildings. Other activities 
were the construction of parks, playgrounds, ir- 
rigation systems, tunnels, anc * many similar pub- 
lic facilities. 


In the field of community service the VV P a ; 
educational achievements were especially o *- 
standing. The adult education program of tr> 
agency provided employment for more than 

44.000 teachers and instruction for more than 

1.700.000 persons. The National Youth Adminis- 
tration enabled thousands of young people t; 
finish their education. The agency also provided 
many millions of school lunches for undernour- 
ished children. In addition, the W.P.A. spon- 
sored art, theater, music, and writing projects 
During World War I! it maintained nurseries for 
the children of women engaged in defense 
work, and trained many thousands of persons 
for jobs as skilled defense workers. During the 
seven years of its operation the agency ex- 
pended about $10,500,000,000. The W.P.A. was 
liquidated in June, 1943. 

See New Deal; Unemployment: Remedies tor 
Unemploymen t . 

WORLD. See Earth. 

WORLD BANK. See International 8ank for 
Reconstruction and Development. 

WORLD COUNCIL OF CHURCHES, interna- 
tional organization of Protestant, Anglican, Old 
Catholic, and Orthodox churches, founded in 
1948 to promote ecumenical fellowship, service, 
and study. It is defined by its constitution as "a 
fellowship of churches which confess the Lora 
Jesus Christ as God and Saviour according to the 
Scriptures and therefore seek to fulfill together 
their common calling to the glory of the one 
God, Father, Son and Holy Spirit" (see Trinity). 

Principal authority is vested in an assembly of 
delegates, which meets every six or seven years. 
Between assembly meetings authority is exer- 
cised by a 135-member central committee, 
which is elected by the assembly and normally 
meets annually. A permanent secretariat, 
headed by a general secretary, administers the 
program of the council, whose decisions are not 
binding on the member churches. Council 
headquarters is in Geneva, Switzerland, and an 
office also is maintained in New York City. 

Major units of organization include commis- 
sions on Inter-Church Aid, Refugee, and World 
Service; Faith and Order; World Mission and 
Evangelism; and the Churches' Participation in 
Development; the Commission of the Churches 
on International Affairs; and programs support- 
ing a dialogue on living faiths and ideologies 
and an ecumenical effort against racism. 

The founding assembly of the World Council 
was held in Amsterdam, the Netherlands, in Au- 
gust, 1948. Representatives of 150 churches from 
44 countries attended. The Second Assembly, 
held in Evanston, III., in August, 1954, was at- 
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'ended by 1242 delegates and accredited visitors 
mcresenting 163 churches in 49 countries. Al- 
-cst 200 member churches in 84 countries were 
presented at the Third Assembly, held in New 
Delhi, India, in December, 1961. At this assem- 
o!v the International Missionary Council merged 
,iith the World Council, forming the Division of 
World Mission and Evangelism. 

The Fourth Assembly, held in Uppsala, Swe- 
den, in July, 1968, was attended by some 2000 
delegates, delegated observers, official visitors, 
youth participants, staff, and others. At Nairobi, 
Kenva, 747 voting delegates represented 271 
member churches in the Fifth Assembly, held 
from Nov. 23 to Dec. 10, 1975. During the 1975 
assembly, more new churches were accepted 
into membership, bringing the total to 279 
churches, representing some 100 countries and 
territories and more than 400,000,000 individual 
members. 

See Church of England; Ecumenical Move- 
ment; Old Catholics; Orthodox Church; Prot- 
estantism. 

WORLD COURT, popular name for the Inter- 
national Court of Justice (q.v.). 

WORLD FOOD PROGRAM, unit of the 
United Nations (q.v.), created in 1961 by the 
General Assembly as a three-year experimental 
project of the U.N. and the Food and Agricul- 
ture Organization of the United Nations (q.v.). 
In 1965 the assembly voted to extend the pro- 


gram "for as long as multilateral food aid is 

found feasible and desirable". 

The purpose of the World Food Program 
(W.F.P.) is to expedite relief work in emergency 
or natural-disaster areas. In cooperation with 
the Food and Agriculture Organization and oth- 
er U.N. agencies, the W.F.P. distributes food 
supplies after disasters and provides cash for 
emergencies and for wages of workers on rescue 
or rehabilitation projects. 

The resources of the program are providec 
through voluntary' governmental contributions 
of commodities or of services such as shipping 
and of cash, which must amount to one third of 
the total contribution. Annua! goafs set for the 
W.F.P. are consistently oversubscribed. The 
quota set for 1973-74 operations was $340,000,- 
000, 78 percent of which was pledged by forty- 
four nations in a conference on jan. 31, 1972. 
Other countries indicated future contributions 
that would meet or surpass the goal. K.M. 

WORLD HEALTH ORGANIZATION, special- 
ized agency of the United Nations (q.v.), with 
its headquarters in Geneva, Switzerland. The 
World Health Organization (W.H.O.) was estab- 
lished in 1948 and according to its constitution 
is "the directing and coordinating authority on 
international health work", and is responsible 

The World Health Organization provides aid at the 
Tripoli Nursing School where young women from ail 
parts of Libya are trained as nurses. united Nations 




The worldwide control of malaria is a high-priority goal 
of the iX .H.O . At a village in Kenya, members of a ma- 
laria spra\ team work to check the spread of the dis- 
ease. World Health Organization 

for helping all peoples to attain "the highest 
possible level of health". In 1972 there were 136 
member countries and 3 associate members of 
the agency. 

The services of the agency may be either ad- 
visory or technical. Advisory services include aid 
in training medical personnel and in disseminat- 
ing knowledge of such subjects as influenza, 
malaria, smallpox, tuberculosis, venereal dis- 
eases, maternal and child health, nutrition, pop- 
ulation planning, and environmental sanitation. 
The agency maintains health-demonstration 
areas for sustained application of modern tech- 
niques to improve general health conditions 
and to combat specific diseases interfering with 
agricultural productivity and overall economic 
development. The technical services include bi- 
jological standardization and unification of 
pharmacopoeias, collection and dissemination 
of epidemiological information, special interna- 


tional research projects on parasitic and virus 
diseases, and publication of a series of fifteen 
types of technical and scientific works. 

The central structure of W.H.O. comprises the 
policy-making body called the World Health As- 
sembly, which consists of delegates of all mem- 
ber nations and meets annually; an executive 
board, composed of twenty-four persons desig- 
nated by as many members; and a secretariat, 
consisting of a director-general and a technical 
and administrative staff. The agency maintains 
regional organizations for southeast Asia, the 
eastern Mediterranean area, Europe, Africa, the 
Americas, and the western Pacific area. 
WORLD METEOROLOGICAL ORGANIZA- 
TION, known as W.M.O., specialized agency 
of the United Nations, established in 1947 to co- 
ordinate, standardize, and improve world mete- 
orological information. Successor to the Inter- 
national Meteorological Organization, which 
had coordinated weather-reporting services 
among its members after 1878, the W.M.O. in 
1970 had 132 members, consisting of countries 
and territories which maintain meteorological 
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sendees. The organization facilitates interna- 
*lonai cooperation in the establishment of sta- 
tion networks and centers to provide meteoro- 
ogiea! and hydrometeorological services and 
observations. If promotes the establishment of 
sv stems for the rapid exchange of weather data 
and the standardization of meteorological ob- 
servations, and encourages research and train- 
ing to further the application of meteorology to 
aviation, shipping, agriculture, and other activi- 
ties. 

The organizational structure of W.M.O. in- 
cludes the policy-making body called the World 
Meteorological Congress, in which all members 
are represented by the directors of their respec- 
tive meteorological services, and which meets 
at least once every four years; the executive 
committee, which carries out the resolutions of 
the Congress, initiates studies, and makes rec- 
ommendations on matters requiring interna- 
tional action; regional meteorological associa- 
tions for the six regions, these being, Africa, 
Asia, South America, North and Central Amer- 
ica. Europe, and the Southwest Pacific; and 
technical commissions composed of experts in 
such fields as atmospheric sciences, climatol- 
ogy, and maritime meteorology. The secretariat, 
which is headed by a secretary-general, has its 
headquarters in Geneva, Switzerland. 

j.A.J. & K.M. 

WORLD SERIES. See Baseball. 

WORLD WAR I, war, from 1914 to 1918, that 
began as a local European conflict between 
Austria-Hungary and Serbia on July 28, 1914; was 
transformed into a general European war by the 
declaration of war made by Germany against 
Russia, Aug. 1, 1914; and eventually became a 
global war involving thirty-two nations. Twenty- 
eight of these nations, known as the Allies and 
the Associated Powers, and including Great 
Britain, France, Russia, Italy, and the United 
States, opposed the coalition known as the Cen- 
tral Powers (q.v.), consisting of Germany, Aus- 
tria-Hungary, Turkey, and Bulgaria. The immedi- 
ate cause of the war between Austria-Hungary 
and Serbia was the assassination on June 28, 
1914, at Sarajevo, capital of the Austro-Hungar- 
ian province of Bosnia, of the Archduke Francis 
Ferdinand, heir-presumptive to the throne of 
Austria-Hungary, by Gavrilo Princip (1893?- 
1918), a Serb nationalist. The fundamental 
causes of the conflict, however, were rooted 
deeply in the European history of the previous 
century, particularly in the political and eco- 
nomic policies of the nations of Europe after the 
year 1871, which marked the emergence of Ger- 
many as a great world power. 


CAUSES OF THE WAR 

The underlying causes of World War l were the 
spirit of intense nationalism (q.v.) that prevailed 
in Europe throughout the 19th and early 20th 
centuries, the political and economic rivalry 
among the nations, and the establishment and 
maintenance in Europe after 1871 of large arma- 
ments and of two hostile military alliances. 
Nationalism. The French Revolution (q.v.) and 
the Napoleonic era (see Napoleon I) had spread 
throughout most of Europe the idea of political 
democracy, with the resulting idea that people 
of like ethnic origin and with the same language 
and political ideals had the right to independent 
nationality. The principle of national self-deter- 
mination, however, was largely ignored by the 
dynastic and reactionary' forces that dominated 
in the settlement of European affairs at the Con- 
gress of Vienna in 1815; see Vienna, Congress of. 
A number of peoples who desired nationality of 
their own were made subject to local dynasts or 
to other nations. Notable examples were the 
German people, whom the Congress of Vienna 
left divided into numerous duchies, princi- 
palities, and kingdoms; Italy, also left divided 
into a number of parts, many of which were 
under foreign control; and the Flemish- and 
French-speaking Belgians of the Austrian Neth- 
erlands, whom the Congress placed under 
Dutch rule. Revolutions and strong nationalistic 
movements during the 19th century succeeded 
in nullifying much of the reactionary and anti- 
nationalistic work of the Congress. Belgium 
won its independence from the Netherlands in 
1831; the unification of Italy was accomplished 
in 1861; and that of Germany in 1871. At the 
close of the century, however, the problem of 
nationalism was still unresolved in a number of 
areas in Europe, resulting in tensions both 
within the regions involved and between vari- 
ous European nations. For a discussion of the in- 
dividual areas and their history, see Austria- 
Hungary; Europe: History: Modern: The 20th 
Century: World War I; and separate articles on 
individual countries. One particularly promi- 
nent nationalistic movement, Panslavism, fig- 
ured heavily in the events preceding the war; 
see Balkan Peninsula; Balkan Wars; Slavs. 
Imperialism. The spirit of nationalism in Eu- 
rope was also manifest in economic conflict. 
The industrial revolution (q.v.), which took 
place in Great Britain at the end of the 18th cen- 
tury, in France beginning about 1830, and in 
Germany beginning about 1870, caused an im- 
mense increase in the manufactures of each 
country and a consequent need for foreign mar- 
kets; see Imperialism. The principal field for the 
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European policies of economic expansion was 
Africa, and on that continent colonial interests 
frequently clashed. Several times between 1898 
and 1914 the economic rivalry in Africa between 
France and Great Britain, and between Germany 
on one side and France and Great Britain on the 
other, almost precipitated a European war; see 
Fashoda Incident; also see below, The Crises 
Foreshadowing the War , 1905-14. 

Military Expansion. As a result of the tensions 
described above, nations of Europe adopted do- 
mestic measures and foreign policies that in 
turn steadily increased the danger of war. Be- 
tween 1871 and 1914 the nations, convinced 
that their interests were being threatened, 
maintained large standing armies. These they 
constantly replenished and augmented by 
peacetime conscription; and at the same time, 
they increased the size of their navies. The naval 
expansion was intensely competitive. Great Brit- 
ain, influenced by the expansion of the German 
navy begun in 1900 and by the events of the 
Russo-Japanese War (q.v.), developed its navy 
under the direction of Admiral Sir John (later 
Lord) Fisher. The war between Russia and Japan 
had proved the efficacy of long-range naval 
guns, and the British accordingly developed the 
widely copied ''dreadnought'' battleship, nota- 
ble for its heavy armament. Accompanying de- 
velopments in other areas of military technology 
and organization led to the dominance of gen- 
eral staffs with precisely formulated plans for 
mobilization and attack, often in situations that 
could not be reversed once begun. 

Statesmen everywhere realized that the tre- 
mendous and ever-growing expenditures for ar- 
mament would in time lead eventually to na- 
tional bankruptcy or to war, and they made 
several efforts for worldwide disarmament, no- 
tably at the Hague Conferences (q.v.) of 1899 
and 1907. International rivalry was, however, too 
far advanced to permit any progress toward dis- 
armament at these conferences. 

The European nations not only armed them- 
selves for purposes of "self-defense", but, in 
order not to find themselves standing alone if 
war did break out, sought alliances with other 
powers. The result was a phenomenon that in it- 
self greatly increased the chances for war: the 
grouping of the great European powers into two 
hostile military alliances, the Triple Alliance and 
the Triple Entente (qq.v.). Shifts within these al- 
liances added to the building sense of crisis. 
The Crises Foreshadowing the War (1905-14). 
With Europe divided into two hostile camps, 
every disturbance of the existing political or 
military situation in Europe, Africa, and else- 


where brought on an international incident. Be- 
tween 1905 and 1914 several international crises 
and two local wars occurred, all of which threat- 
ened to bring about a general European war. 
The first crisis occurred over Morocco; there sr* 
1905-06 Germany intervened to support Moroc- 
can independence against French economic 
and political penetration. France threatened war 
against Germany, but the crisis was finally set- 
tled by an international conference at Algeciras, 
Spain, in 1906. The second crisis took place in 
the Balkans in 1908 over the annexation by Aus- 
tria-Hungary of Bosnia and Hercegovina (q.v.), 
Because one form of Panslavism was a Pan-Ser- 
bian or Greater Serbia movement in Serbia, 
which had as one of its objects the acquisition 
by Serbia of the southern part of Bosnia, the 
Serbs threatened war against Austria. War was 
avoided only because Serbia could not fight 
without Russian support, and Russia at the time 
was unprepared for war. A third crisis took 
place again in Morocco, in 1911, when the Ger- 
man government sent a warship to Agadir (q.v.) 
in protest against French efforts to secure su- 
premacy in Morocco. After threats of war on 
both sides, the matter was adjusted by a confer- 
ence at Agadir. Taking advantage of the preoc- 
cupation of the Great Powers with the Moroc- 
can question, in 1911 Italy, hoping to annex the 
Tripoli region of northern Africa, declared war 
on Turkey. Because its policy of Drang nach 
Osten ("drive toward the East") obliged Ger- 
many to cultivate friendship with Turkey, the 
Italian attack on the latter country had the ef- 
fect of weakening the Triple Alliance and en- 
couraging its enemies. The Balkan Wars of 
1912-13 resulted in an increased desire on the 
part of Serbia to obtain the parts of Austria- 
Hungary inhabited by Slavic peoples, strength- 
ened Austro-Hungarian suspicion of Serbia, and 
left Bulgaria and Turkey, both defeated in the 
wars, with the desire for a war of revenge. Ger- 
many, disappointed because Turkey had been 
deprived of its European territory by the Balkan 
Wars, increased the size of its army. France re- 
sponded by increasing peacetime military serv- 
ice from two to three years. Following the exam- 
ple of these nations, all the others of Europe in 
1913 and 1914 spent huge sums for military pre- 
paredness. 

THE MILITARY CAMPAIGNS 

On a Europe thus heavily armed and torn by na- 
tional rivalries and jealousies, the assassination 
of the Austrian archduke had a catastrophic ef- 
fect. 

The Outbreak of War. The assassination 
caused an immediate crisis between Austria- 
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Hungary and Serbia. The Austro-Hungarian gov- 
ernment took the view that the assassination 
was the work of the Greater Serbian movement, 
and that the movement must be suppressed by 
an Austrian military expedition into Serbia. Oth- 
erwise the movement would become powerful 
enough, particularly if aided by similar move- 
ments, to cause the disruption of the Austro- 
Hungarian Empire. On July 23 Austria-Hungary 
sent an ultimatum to Serbia submitting ten 
specific demands, most of which had to do with 
the suppression, with Austrian help, of anti- 
Austrian propaganda in Serbia. Urged by both 
Great Britain and Russia, Serbia on July 25 ac- 
cepted all but two of the demands; but Austria 
declared the Serbian reply to be unsatisfactory. 
The Russians then attempted to persuade Aus- 
tria to modify the terms of the ultimatum, de- 
claring that if Austria marched on Serbia, Russia 
would mobilize against Austria. A proposal, on 
July 26, by the British foreign minister Sir Ed- 
ward Grey, Viscount Grey of Fallodon, that a 
conference of Great Britain, France, Germany, 
and Italy settle the Austro-Serbian dispute, was 
rejected by Germany. On July 28 Austria de- 
clared war against Serbia, either because it felt 
Russia would not actually fight for Serbia, or be- 
cause it was prepared to risk a general European 
war in order to put an end to the Greater Serbia 
movement. Russia responded by partially mobi- 


The Archduke Francis Ferdinand, heir-presumptive to 
the throne of Austria-Hungary , and his wife leave the 
Senate House of Sarajevo shortly before his assassina- 
tion on June 28, 1914. upi 

lizing against Austria; Germany warned Russia 
that continued mobilization would entail war 
with Germany. Germany also had Austria agree 
to discuss with Russia possible modification of 
the ultimatum to Serbia, but Germany insisted 
that Russia immediately demobilize. Russia de- 
clined to do so, and on Aug. 1 Germany de- 
clared war on Russia. 

The French began to mobilize on the same 
day; on Aug. 2 German troops traversed Lux- 
embourg and on Aug. 3 Germany declared war 
on France. On Aug. 2 the German government 
informed the government of Belgium of its in- 
tention to march on France through Belgium in 
order, as it claimed, to forestall an attack on 
Germany by French troops marching through 
Belgium. The Belgian government refused to 
permit the passage of German troops and called 
on the signatories of the Treaty of 1839, which 
guaranteed the neutrality of Belgium in case of 
a conflict in which Great Britain, France, and 1 
Germany were involved, to observe their guar- 
antee. Great Britain, one of the signatories, on 
Aug. 4 sent an ultimatum to Germany demand- 
ing that Belgian neutrality be respected and, 
when Germany refused, declared war on that 
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country on the same day. Italy remained neutral 
until May 23, 1915, when, to satisfy its claims 
against Austria, it broke with the Triple Alliance 
and declared war on Austria-Hungary. In Sep- 
tember, 1914, Allied unity was made stronger by 
the Pact of London, signed by France, Great 
Britain, and Russia. As the war progressed, other 
countries. Including Turkey, japan, the U.S., and 
other nations of the Western Hemisphere were 


the war on the side of the Allies in May, 19 - 5 . 
and, after Bulgaria entered the war on the side 
of the Central Powers in October, 1915, a front 
on the Greek frontier north of Salonika. 

The Western Front. The German plan of cam- 
paign at the outset of the war was to defeat 
France quickly in the West while a small part of 
the German army and the entire Austro-Hungar- 
ian army held in check an expected Russian 
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drawn into the conflict, fapan, which had made 
an alliance with Great Britain in 1902, declared 
war on Germany on Aug. 23, 1914. The U.S. de- 
clared war on Germany on April 6 , 1917. 

For dates on which all the nations involved in 
the war either issued declarations of war or 
broke diplomatic relations, see the list of Na- 
tions Involved in World War /, below. For details 
of the causes and events that brought the U.S. 
into the war, see United States of America, The: 
History'. 

The Campaigns and Events of 1914-15. The 
military operations of World War I began on 
three major European fronts, the Western or 
Franco-Belgian; the Eastern or Russian; and the 
Southern or Serbian. In November, 1914, Turkey 
entered the war on the side of the Central Pow- 
ers, and fighting also took place between Tur- 
key and Russia in the Caucasus, and between 
Turkey and Great Britain at the Dardanelles and 
in Turkish-held Mesopotamia. Before the end of 
the year 1915 two more fronts had been estab- 
lished: the Austro-ltalian, after Italy had entered 


invasion in the East. The speedy defeat of 
France was to be accomplished by a strategic 
plan known as the "Schlieffen plan", which had 
been drawn up by Count Alfred von Schlieffen 
(1833-1913), German chief of staff from 1891 to 
1907. The Schlieffen plan called for powerful 
German forces to sweep through Belgium, out- 
flank the French by their rapid movement, then 
wheel about, surround, and destroy them. As 
executed with certain modifications in the fail 
of 1914, the plan at first seemed likely to suc- 
ceed. The swift German incursion into Belgium 
at the beginning of August routed the Belgian 
army, which abandoned the strongholds of 
Liege and Namur and took safety in the fortress 
of Antwerp. The Germans, rushing onward, then 
defeated the French at Charleroi and the British 
Expeditionary Force of 90,000 men at Mons, 
causing the entire Allied line in Belgium to re- 
treat. At the same time the Germans drove the 
French out of Lorraine, which they had briefly 
invaded, and back from the borders of Lux- 
embourg. The British and French hastily fell 
back to the Marne R.; three German armies ad- 
vanced steadily to the Marne and then crossed 
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the river. The fail of the French capital seemed 
so imminent that the French government moved 
to Bordeaux; but after the Germans had crossed 
the Marne, the French under General Joseph 
Jacques Cesaire Joffre wheeled around Paris and 
attacked the First German army, commanded by 
General Alexander von Kluck (1846-1934), on 
the right of the three German armies moving on 
Paris. 

In the First Battle of the Marne, which took 
place from Sept. 6 to 9, the French halted the 
advance of von Kluck's army, which had outdis- 
tanced the other two German armies and could 
not obtain their support. In addition, the Ger- 
man forces had been weakened on Aug. 25 
when, believing the victory had already been 
won in the West, the German chief of staff. 
General Helmuth von Moltke, dispatched six 
corps to the Eastern front. The French pressure 
on the German right flank caused the retreat of 
von Kluck's army and then a general retreat of 
all the German forces to the Aisne R. The French 
advanced and, in an endeavor to force the Ger- 
mans from the Aisne, engaged them in three 
battles: the Battle of the Aisne; a battle on the 
Somme R.; and the First Battle of Arras; but the 
Germans could not be dislodged, and even ex- 
tended their line eastward to the Meuse north 
of Verdun. A race to the North Sea then took 


place between the two belligerents, the objec- 
tive being the Channel ports. The Germans were 
prevented from advancing to the French Chan- 
nel ports chiefly by the flooding of the region of 
the Yser R. by the Belgians. The western part of 
the Allied line was held by the British who, in 
the race for the Channel, had advanced to 
Ypres, the southwest corner of Belgium. After 
taking Antwerp (Oct. 10), the Germans endeav- 
ored to break through the British positions in 
Belgium, but were checked in a series of en- 
gagements known collectively as the Battle of 
Flanders. In December the Allies attacked along 
the entire front, from Nieuport in the west to 
Verdun in the east, but failed to make any ap- 
preciable gains. 

By the end of the year 1914 both sides had es- 
tablished lines extending about 500 mi. from 
Switzerland to the North Sea and had en- 
trenched; these lines were destined to remain 
almost stationary for the next three years. 

The Battle of Flanders marked the conclusion 
of the war of movement or fighting in the open 
in the West. From the end of 1914 until nearly 
the end of the war in 1918, the fighting con- 
sisted largely of trench warfare, in which each 
side lay siege to the other's system of trenches, 
consisting of numerous parallel lines of inter- 
communicating trenches protected by lines of 
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barbed wire, and endeavored from time to time 
to break through the lines. Sn this type of fight- 
ing during 1915 in the West, the Allies were on 
the offensive; the Germans, who were engaged 
in a heavy offensive on the Eastern front (see 
below), made only a single attack in the West 
during the year. The principal attempts in 1915 
to force a breakthrough included a British attack 
at Neuve Chapelle in March, which took only 
the German advance line. The Germans unsuc- 
cessfully attacked Ypres in April, using clouds of 
chlorine gas, the first time in history that gas 
was used in this manner on a large scale; see 
Gas Warfare. A combined attack by the British 
and French along the front between Neuve 
Chapelle and Arras, in May and June, advanced 
troops 2% mi. into the German trench system, 
but did not secure a breakthrough. Unsuccess- 
ful simultaneous attacks in September by the 
British and French were unable to take, respec- 
tively, the town of Lens and Vimy Ridge (see 
Vi my) overlooking the town. And a large-scale 


French attack in September on a front of 15 - 
between Reims and the Argonne Forest, too* 
the Germans' first line of trenches, but 
stopped at the second. On the whole the lines 
that had been established in the West at the 
close of 1914 remained practically unchangec 
during 1915. 

The Eastern Front. On the Eastern front, in ac- 
cordance with the plans of the Allies, the Rus- 
sians assumed the offensive at the very outbreak 
of the war. In August, 1914, two Russian armies 
advanced into East Prussia, and four Russian ar- 
mies invaded the Austrian province of Galicia, 
in East Prussia a series of Russian victories 
against numerically inferior German forces had 
made the evacuation of that region by the Ger- 
mans imminent, when a reinforced German 
army commanded by General Paul von Hinden- 
burg decisively defeated the Russians in the Bat- 
tle of Tannenberg, fought on Aug. 26-30, 1914, 
The four Russian armies invading Austria ad- 
vanced steadily through Galicia; they took 

The Eastern Front 
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Przemysl and Bukovina, and by the end of 
March, 1915, were in a position to move into 
Hungary. In April, however, a combined Ger- 
man and Austrian army drove the Russians back 
from the Carpathians. In May the Austro-Ger- 
man armies began a great offensive in central 
Poland, and by September, 1915, had driven the 
Russians out of Poland, Lithuania, and Courland, 
and had also taken possession of all the frontier 
fortresses of Russia. To meet this offensive the 
Russians withdrew their forces from Galicia. 
The Russian lines, when the German drive had 
ceased, lay behind the Dvina R. between Riga 
and Dvinsk, and then ran south to the Dneister 
R. Although the Central Powers did not force a 
decision on the Eastern front in 1914-15, the 
Russians lost so many men and such large quan- 
tities of supplies that they were subsequently 
unable to play any decisive role in the war. In 
addition to the Battle of Tannenberg, notable 
battles on this front during 1914-15 were the 
First Battle of the Masurian Lakes (Sept. 7-14, 
1914), and the Second Battle of the Masurian 
Lakes (Feb. 7-21, 1915), both German victories. 
The War in Serbia. On the Serbian front consider- 
able activity took place in 1914-15. In 1914 the 
Austrians undertook three invasions of Serbia, 
all of which were repulsed; the Serbs, however, 
made no attempt to invade Austria-Hungary. 
The front remained inactive until October, 1915. 
Early that month, in anticipation of Bulgarian 


Russian prisoners captured by the Germans as a result 
of their victory in the Battle of Tannenberg in August , 
7974. 

entrance into the war on the side of the Centra! 
Powers, and in order to aid Serbia, which would 
be the target of Bulgarian attack, British and 
French troops were landed at Salonika, the gate- 
way into the Balkans, by arrangement with the 
neutral Greek government. After Bulgaria de- 
clared war on Serbia on Oct. 14, the Allied 
troops advanced into Serbia. The Bulgarian 
troops defeated Serbian forces in Serbia and 
also the British and French troops that had 
come up from Salonika. Also in anticipation of 
the Bulgarian declaration of war, on Oct. 6 a 
strong Austro-German drive, commanded by 
General August von Mackensen (7849-1 945), 
was launched from Austria-Hungary into Serbia. 
By the end of 1915 the Central Powers had con- 
quered all of Serbia and eliminated the Serbian 
army as a fighting force. The surviving Serbian 
troops took refuge in Montenegro, Albania, and 
the Greek island of Corfu, which the French oc- 
cupied in January, 1916, in order to provide a 
place of safety for the routed Serbians. The Brit- 
ish and French troops in Serbia retreated to Sa- 
lonika, which they fortified and where they 
were held in readiness for later action. 

The Turkish Front. Turkey entered the war on 
Oct. 29, 1914, when Turkish warships cooper- 
ated with German warships in a naval bombard- 
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Sir Douglas Haig directed the British forces in France 
for the duration of the war. upi 


men! of Russian Black Sea ports; Russia formally 
declared war on Turkey on Nov. 2, and Great 
Britain and France followed suit on Nov. 5. In 
December the Turks began an invasion of the 
Russian Caucasus region. The invasion was suc- 
cessful at its inception, but by August, 1915, the 
hold that Turkish forces had gained had been 
considerably reduced. Turkish pressure in the 
area, however, impelled the Russian govern- 
ment early in 1915 to demand a diversionary at- 
tack by Great Britain on Turkey. In response, in 
February, 1915, British naval forces under the 
command of General Sir Ian Standish Monteith 
Hamilton bombarded the Turkish forts at the 
Dardanelles; and between March and August, 
three landings of Allied troops took place on the 
Gallipoli Peninsula, one of British marines in 
March, one of British, Australian, and French 
troops in April, and one of several additional 
British divisions in August. The Allied purpose 
was to drive all Turkish forces from Gallipoli 
and take the Dardanelles; however, strong re- 
sistance by the Turkish troops, commanded by 
Mustafa Kemal, later known as Kemal Ataturk, 
and bad generalship on the part of the Allied 
command resulted in heavy losses and complete 
failure for the Allies; the Allied troops were 
withdrawn in December of 1915 and January of 


1916; see Gallipoli and Dardanelles Campaign in 
the Mesopotamian Valley, in the meantime, 
British forces from India defeated the Turks in a 
number of battles during 1914-15, particularly in 
the Battle of Kut-al-lmara; but in the Battle of 
Ctesiphon, November, 1915, the Turks checkec 
the advance of the British toward Baghdad and 
forced them to retreat to Kut-al-lmara. On Dec. 

7 the Turks laid siege to this town. 

The Italian Front. Italy declared war on Austria- 
Hungary on May 23, 1915. The chief military 
events on the Austro-ltalian front in 1915 were 
four indecisive battles between Austro-Hungar- 
ian and Italian armies on the Isonzo R. (June 
29-July 7, July 18-Aug. 10, Oct. 18-Nov. 3, and 
Nov. 10-Dec. 10). The purpose of the Italian at- 
tacks was to break through the Austrian Sines 
and capture Trieste. 

The Campaigns and Other Events of 1916 and 
Early 1917. The success of the Germans in 1915 
in thrusting the Russians back from East Prussia, 
Galicia, and Poland enabled the Germans to 
transfer approximately half a million men from 
the Eastern to the Western front for an attempt 
to force a decision in the West during 1916. 

The Western Front. The German plan, as worked 
out by Erich von Falkenhayn, chief of the gen- 
eral staff of the German army, was to attack the 
French fortress at Verdun in great strength in an 
effort to weaken the French irretrievably by 
causing the maximum possible number of 
casualties. The Allied plan for 1916, as laid out 
by commanders in chief Marshal Joffre of the 
French army and General (later Field Marshal) 
Sir Douglas Haig of the British, was to attempt 
to break through the German lines in the West 
by means of a powerful Anglo-French offensive 
during the summer in the region of the Somme 
R. The German plan was the first to come to fru- 
ition. In February German forces attacked Ver- 
dun. After bitter fighting the Germans took Fort 
Douaumont (Feb. 25), Fort Vaux (June 2), and 
the fortifications of Thiaumont (June 23), but 
did not succeed in capturing the town of Ver- 
dun. The casualties on each side approximated 
350, OCX). Because of the severe losses the French 
were able to contribute to the Allied offensive 
on the Somme only sixteen divisions of the forty 
originally planned; the offensive, which began 
on July 1 and continued until the middle of No- 
vember, consequently was largely in the hands 
of the British. They succeeded in winning about 
125 sq.mi. of territory, but the drive did not 
bring about a breakthrough. The first Battle of 
the Somme marked the earliest use of the mod- 
ern tank (q.v.), deployed by the British on Sept. 
15 in an attack near Courcelette. From October 
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December the French staged a counterattack 
^ Verdun and succeeded in recapturing forts 
Douaumont and Vaux (Nov. 2), restoring the sit- 
uation that had prevailed before February. In 
August, von Hindenburg replaced von Falken- 
navn as German chief of staff with Genera! Erich 
Friedrich Wilhelm Ludendorff, in December 
General Robert Georges Nivelle (1856-1924) 
succeeded joffre as commander in chief of the 
french armies in the North and Northeast. 

Th£ Eastern Front. On the Eastern front in 1916 
the Russians staged an offensive in the Lake 
Sarocz region about 60 miles n.e. of Vilna. Their 
attack, designed to force the Germans to move 
troops from Verdun to the Lake Narocz region, 
was a complete failure. Not only did it fail to di- 
vert the Germans in any degree from their at- 
tack on Verdun, but the Russians lost more than 
100, OCX) men. In June the Russians carried out a 
more successful offensive. In response to an 
Italian request for action to relieve the pressure 
of an Austrian offensive in the Trentino (see 
below), the Russians moved against the Austri- 
ans on a front extending from Pinsk south to 
Czernowitz. By September, when strong Ger- 
man reinforcements from the Western front 
stopped the Russian advance, the Russians had 
driven 40 mi. into the Austro-German position 
along the entire front and had taken about 
500,000 prisoners. They did not succeed, how- 
ever, in capturing either of their objectives, the 
cities of Kovel and Lemberg; and their losses of 
approximately 1,000,000 men left the army in a 
demoralized and discouraged state. The Russian 
drive had nonetheless given sufficient evidence 
of strength to play a strong part in inducing Ru- 
mania to enter the war on the side of the Allies 
(Aug. 27, 1916). After its entrance into the war, 
Rumania at once began an invasion of the Aus- 
tro-Hungarian province of Transylvania (Au- 
gust-September), but Austro-German forces 
speedily drove the Rumanians out of that region 
and, in conjunction with Bulgarian and Turkish 
troops, invaded Rumania (November-Decem- 
ber). By the middle of January, 1917, Rumania 
had been completely conquered, and the Cen- 
tral Powers had gained a valuable source of 
wheat and oil. 

Italy and the Balkans. On the Italian front the 
year 1916 was marked by another inconclusive 
battle on the Isonzo R v the fifth of a series in 
that region; and by an Austrian offensive in the 
Trentino designed to break through the Italian 
lines and reach the rear of the Italian position 
on the Isonzo. The Austrians gained considera- 
ble territory in the Trentino, but lacked the 
strength to accomplish a breakthrough, and an 


Italian counteroffensive (June-July) succeeded 
in regaining most of the captured terrain. From 
August to November four additional inconclu- 
sive battles took place on the Isonzo; the princi- 
pal gain on either side was the capture of Gor- 
izia by the Italians on Aug. 9. In the Balkans 
during 1916 the Allied Powers interfered in 
Greek affairs on the grounds that the Greek 
government under King Constantine I was, in 
spite of Its declared neutrality, unduly favoring 
the Central Powers. Allied intervention brought 
about the establishment (Sept. 29) of a provi- 
sional Greek government under the statesman 
Eieutherios Venizeios, who had consistently fa- 
vored the Allied cause. At Salonika the provi- 
sional government declared war on Germany 
and Bulgaria on Nov. 3. The government of King 
Constantine was still in power in Athens and 
large parts of Greece, and friction took place 
between that government and the Allies, who 
resorted to a naval blockade of Greece and 
other action in order to enforce their demands 
that the Greeks cease aiding the Central Powers. 
On Dec. 19 the British government officially 
recognized the provisional Greek government. 
Two periods of fighting took place in the Bal- 
kans during 1916. A Serbian army that had been 
brought to Salonika after having been reconsti- 
tuted at Corfu, together with Russian and Italian 
troops, in August advanced against the Bulgari- 
ans and Germans on the Salonika front. After 
they had gained some initial successes, a strong 
counterattack thrust them back. Beginning in 
early October, Allied forces began a large-scale 
offensive in Macedonia. On Nov. 19 the Allied 
troops captured Monastir, and by the middle of 
December had reached Lake Okhrid (at present 
on the border between Albania and Yugoslavia). 
The Turkish Front. The year 1916 was marked by 
considerable military' activity in three parts of 
Turkey: Mesopotamia, Arabia, and Palestine, in 
the first-mentioned region, the besieged town 
of Kut-al-lmara fell to the Turks on April 29, 
1916. In December of the year, strong British 
forces began a drive toward the town, which 
they recaptured in February of the following 
year. In Arabia in June, 1916, Hussein ibn-ASi, 
Grand Sherif of Mecca (1856-1931), continued 
the traditional conflict between Arabs and Turks 
by leading a revolt of the Hejaz against Turkish 
rule. Hussein had the encouragement and help 
of the British, who recognized him as king of 
the Hejaz in December, 1916. As a diversionary 
movement to aid the Arabian revolt, in Novem- 
ber the British began an advance from Egypt, 
which they had strongly garrisoned since early 
in the war, into the Sinai Peninsula and Pales- 


247 



WORLD WAR 



Vewfon D. Baker ( blindfolded ), U.S. Secretary of War , 
draws a number in the first large draft lottery in Ameri- 
can history , in 1917. u.s. Army 

tine, and by the early days of January, 1917, had 
taken several important fortified posts. 

The United States Enters the War. The year 1916 
also witnessed a number of attempts on the part 
of President Woodrow Wilson of the U.S., at 
that time a neutral nation, to bring about nego- 
tiations between the belligerent groups of pow- 
ers for a peace that would in his own words 
bring "peace without victory". As a result of his 
efforts, and particularly of the conferences held 
in Europe during the year by Wilson's confi- 
dential adviser. Colonel Edward Mandell House, 
with leading European statesmen, some prog- 
ress was at first apparently made toward bring- 
ing an end to the war. In December the German 
government informed the U.S. that the Central 
Powers were prepared to undertake peace ne- 
gotiations, but when the U.S. so informed the 
Allies, Great Britain rejected the German ad- 
vances for two reasons: Germany had not laid 
down any specific terms for peace; and the mili- 
tary situation at the time (Rumania had just 
been conquered by the Central Powers) was so 
favorable to the Central Powers that no accept- 
able terms could reasonably be expected from 
them. Wilson continued his mediatory efforts. 


calling on the belligerents to specify the terms 
on which they would make peace. He finally 
succeeded in eliciting concrete terms from each 
group, but they proved irreconcilable. Wilson 
still attempted to find some basis of agreement 
between the two belligerent groups until a 
change in German war policy in January, 1917, 
completely altered his point of view toward the 
war. In that month Germany announced that, 
beginning on Feb. 1, it would resort to unre- 
stricted submarine warfare against the shipping 
of Great Britain and all shipping to Great Britain. 
German military and civil experts had calculated 
that such warfare would bring about the de- 
feat of Great Britain in six months. Because the 
U.S. had already expressed its strong opposition 
to unrestricted submarine warfare, which, it 
claimed, violated its rights as a neutral, and had 
even threatened to break relations with Ger- 
many over the issue, Wilson dropped his peace- 
making efforts. On Feb. 3, the U.S. broke diplo- 
matic relations with Germany and at Wilson's 
request a number of Latin American nations, in- 
cluding Peru, Bolivia, and Brazil, also did so. On 
April 6 the U.S. declared war on Germany. 

The Campaigns and Other Events of 1917. 
The year 1917 was marked on the Western front 
by two Allied attempts on a large scale to break 
the German lines. 
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A British tank goes into action against the Germans in 
1917 at Cambrai. The battle marked the first large-scale 
use of tank warfare. Illustrated London News 


can troops played an important part in the fight- 
ing (see below. Campaigns and Other Events of 


1918). 


Other attacks of Allied forces on the Western Submarine Warfare. The year 1917 not only saw 


front in 1917 included a battle at Verdun, in the intervention of the U.S. in the war, but also 


which the French succeeded in regaining an ad- 
ditional section of the area they had lost the 
previous year; and (Nov. 20-Dec. 3) the Battle of 
Cambrai, during which the British opened the 
attack with a raid by nearly 400 tanks. This was 


witnessed the failure of the German attempt to 
drive Great Britain to surrender through the de- 
struction by submarine of the shipping, British 
and Allied, on which the nation depended for 
food and other supplies. At the outset the Ger- 


the first tank raid on such a scale in military his- 
tory, and, but for lack of reserves, the British 
might have achieved a breakthrough. As it was, 
the British drove a 5-mi. salient into the German 
lines. German counterattacks, however, com- 
pelled the British to yield most of the newly 
won ground. 


man submarine campaign seemed likely to suc- 
ceed. Toward the end of 1916 German subma- 
rines were destroying monthly about 300,000 
tons of British and Allied shipping in the North 
Atlantic; in April, 1917, the figure was 875,000 
tons. Because the Germans had calculated that 
the destruction of 600,000 tons monthly for six 


After the U.S. entered the war, in April, 1917, 
it moved rapidly to raise and transport overseas 
a strong military force, known as the American 
Expeditionary Force or A.E.F., under the com- 
mand of General John Joseph Pershing. By June, 
1917, more than 175,000 American troops were 
training in France, and one division was actually 
in the lines of the Allied sector near Belfort; by 
November, 1918, the strength of the A.E.F. was 
nearly 2,000,000. From the spring of 1918 Ameri- 


consecutive months would be sufficient to 
force Great Britain to capitulate, they were dou- 
bly certain of victory after the month of April. 
Great Britain, however, roused itself to unprece- 
dented efforts to fight the submarine menace. 
By the adoption of a system of convoying fleets 
of merchant vessels with warships, especially 
destroyers and submarine chasers, and by the 
use of hydroplanes for spotting submarines and 
depth bombs or charges ( see Depth Charge) for 
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destroying them, as the summer advanced Great 
Britain rendered the German submarine cam- 
paign less and less effective. By the fall, al- 
though large numbers of Allied ships were stiil 
being sunk, the Germans were sustaining heavy 
losses in submarines. At the same time the Al- 
lied nations, especially the U.S., were building 
new shipping at a great rate. By the outset of 
1918 they were turning out more new ships than 
the Germans were destroying, and the German 
effort to end the war by submarine warfare had 
dearly failed. 

The Eastern Front. On the Eastern front the dom- 
inating influence on the fighting during 1917 
was the outbreak in March of that year of the 
Russian popular uprising against the imperial 
government, which resulted in turn in the es- 
tablishment of a provisional government and 
the abdication, in March, of Czar Nicholas II; 


see Russian Revolution. The provisional govern- 
ment continued the prosecution of the war. In 
July, under Genera! Aleksei Alekseevich Brusi- 
lov, the Russians staged a moderately successful 
two-week drive on the Galician front, but then 
lost much of the territory they had gained, in 
September the Germans took Riga, defended by 
Russian forces under Genera! Lavr Georgievich 
Kornilov, and in October occupied the greater 
part of Latvia and a number of Russian-held 
islands in the Baltic Sea. The Bolshevik party 
seized power through a military coup on Nov. 7. 
A cardinal point of Bolshevik policy was the 
withdrawal of Russia from the war, and on Nov. 
20 the government that had just come into 
power offered the German government an armi- 
stice. On Dec. 15 an armistice was signed be- 
tween the Russian and Austro-German negotia- 
tors, and fighting ceased on the Eastern front. 


World War I commanders 
General John }. Pershing 
(left) of the US. and Mar- 
shal Ferdinand Foch of 
France confer on conduct 
of the war. u pi 
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Italy and the Balkans. The year 1917 also wit- 
nessed an Allied disaster on the Italian front. 
During the first eight months of the year, de- 
spite deficiencies in manpower, artillery, and 
ammunition, the Italian forces under General 
Luigi Cadorna continued efforts to break 
through the Austrian Sines on the Isonzo R. and 
to attain Trieste. The Italian drives of 1917, 
which resulted in the tenth and eleventh battles 
of the Isonzo, did not attain their objective. The 
latter part of the year (October-December) was 
marked by a determined Austro-German offen- 
sive carried on by nine Austrian and six newly 
arrived German divisions. Attacking on the 
upper Isonzo near the town of Caporetto, they 
succeeded in breaking the line of the Italians, 
who fell back in confusion from the Isonzo to 
positions on the Piave R. In the disastrous Capo- 
retto campaign the Italian forces lost 300,000 
men as prisoners alone and, the morale of the 
army being broken, approximately the same 
number as deserters, in November British and 
French troops arrived to reinforce the Italians on 
the Piave, and a new Italian commander in 
chief, General Armando Diaz (1861-1928), was 
appointed in place of General Cadorna. 

On the Balkan front in 1917, after the Allied 
troops had fought several inconclusive engage- 
ments at Monastir, Lake Presba, and on the 
Vardar R., the Allies undertook the task of bring- 
ing about the abdication of the Greek King 
Constantine, claiming that his pro-German sym- 
pathies and his aid to the Central Powers made 
it impossible for the Allies to conduct successful, 
operations in the Balkan region. In June the Al- 
lies began an invasion of Greece, and at the 
same time exerted diplomatic pressure on Con- 
stantine to abdicate. He did so on June 12; 
Venizelos became premier of the government 
formed under Alexander, the son of Constan- 
tine; and on June 27 the Greek government de- 
clared war on all four Central Powers. 

The Turkish Front. In Palestine during 1917 the 
British made two unsuccessful attempts (March 
and April) to take the city of Gaza. Under a new 
commander. General (later Field Marshal) Sir 
Edmund Henry Hyaman Allenby, the British 
broke through the Turkish lines at Beersheba 
(November), compelling the evacuation of 
Gaza; and on Dec. 8, Allenby's troops took Jeru- 
salem. The year also witnessed the beginning 
of the brilliant leadership of British Colonel 
Thomas Edward Lawrence, known as "Lawrence 
of Arabia", in the Arab revolt against Turkey. 
Arab troops led by Lawrence took the Turkish- 
held port of ‘Aqaba in July, and during the re- 
mainder of the year executed many forays 


against the Turkish-held Hejaz railway. The vear 
1917 was also marked by British successes in 
Mesopotamia; they took Baghdad in March, and 
by September had advanced to Ramadi on the 
Euphrates R. and Tikrit on the Tigris. 

The Campaigns and Other Events of 191& 
The early part of 1918 was marked in eastern Eu- 
rope by the definite withdrawal from the war of 
two of the Allied nations. 

Russia and Rumania Withdraw. On March 3 Rus- 
sia signed the Treaty of Brest Litovsk (see Brest 
Litovsk, Treaty of), which put an end to the war 
between that nation and the Central Powers on 
terms most favorable to the latter; and on May? 
Rumania made peace with the Central Powers, 
signing the Treaty of Bucharest, by the terms of 
which it ceded the Dobruja region to Bulgaria 
and the passes in the Carpathian Mountains to 
Austria-Hungary, and gave Germany a long-term 
lease on the Rumanian oil wells. 

Bulgaria and Austria-Hungary Withdraw. On 
the Balkan front, however, the result of the 
fighting of 1918 was disastrous to the Central 
Powers. In September a force of about 700,000 
Allied troops, consisting of French, British, 
Greeks, Serbs, and Italians, began a large-scale 
offensive against the German, Austrian, and Bul- 
garian troops in Serbia. The Allied offensive was 
so successful that by the end of the month the 
Bulgarians were thoroughly beaten and con- 
cluded an armistice with the Allies. The German 
success in Rumania was nullified in November 
when, with the support of Allied troops w'ho 
had advanced into Rumania after the Bulgarian 
capitulation, Rumania reentered the war on the 
Allied side. After the conclusion of the Bulgar- 
ian armistice the Serbian part of the Allied army 
continued to advance, occupying Belgrade on 
Nov. 1, while the Italian army invaded and oc- 
cupied Albania. 

On the Italian-Austro-Hungarian front, the 
Austrians, in June, attacked on the Piave and 
succeeded in crossing the river, only to be 
driven back with the loss of about 100,000 
men. In October-November the Allies definitely 
gained the victory in Italy, routing the Austrians 
in an offensive that culminated in the Battle of 
Vittorio Veneto (Oct. 24-Nov. 4). The Allies 
completely shattered the Austrian army in this 
campaign; they took several hundred thousand 
prisoners and the remainder of the Austrian 
army fled into Austria. On Nov. 3 the Italians at 
last took Trieste, and on Nov. 5 they occupied 
Fiume. The shock of the defeat precipitated rev- 
olutionary events in Austria-Hungary. The Cze- 
choslovaks had already set up a separate state; 
in October the South Slavs proclaimed their in- 
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dependence and in December set up an inde- 
pendent kingdom, later part of Yugoslavia. In 
November the Hungarians established an inde- 
pendent government. The Austro-Hungarian 
government at Vienna concluded an armistice 
with the Allies (Nov. 3), and a few days later 
(Nov. 12) the last Hapsburg emperor, Charles I, 
abdicated; on the following day the Austrian 
Republic was proclaimed. 

Turkey Withdraws. During 1918 the Allies also 
brought the campaigning in Palestine to a suc- 
cessful conclusion. In September the British 
forces broke through the Turkish lines at Me- 
giddo and routed the Turkish army and the Ger- 
man corps that was assisting it; after being 
joined by Arab forces under Lawrence, the 
British took Lebanon and Syria. In October 
they captured Damascus, Aleppo, and other key 
points, while French naval forces occupied 
Beirut, and the Turkish government asked for an 
armistice. An armistice was concluded on Oct. 
30, and by its terms the Turks were obliged to 
demobilize, break relations with the Central 
Powers, and permit Allied warships to pass 
through the Dardanelles. 

The End of the War in Europe. Despite the Ger- 
man victories over Russia and Rumania in 1917, 
at the outset of 1918 the Allies, principally 
through their spokesman Woodrow Wilson, for- 


Men of a U.S. Marine Corps battalion en route to a rest 
camp after inflicting severe casualties on the Germans 
in the Battle of Belleau Wood , France , in June , 7978. 

U.S. Signai Corps 

mulated war aims drastically opposed to those 
already stated by the Central Powers; Wilson's 
peace policy was enunciated in an address to 
the U.S. Congress and comprised the fourteen 
points (q.v.), which were designed to bring 
about a just peace and were of considerable in- 
fluence in inducing the Central Powers to cease 
hostilities later in the year. At the beginning of 
1918 the Germans, realizing that victory by 
means of submarine warfare was impossible, 
and that they must force a decision on the 
Western front before American troops might 
take up positions there in force, planned for the 
spring of the year an all-out effort to break 
through the Allied lines and reach Paris. The 
opening drive of their powerful offensive, 
which began on March 21, was directed at the 
British front south of Arras. The drive hurled the 
British lines back 40 mi. before it was halted, on 
April 5, principally by hastily summoned French 
reserves. The fear of a German breakthrough 
aroused among the Allies by the German suc- 
cess in the first week of the offensive caused 
the Allies to appoint (March) General (later 
Marshal) Ferdinand Foch in charge of assuring 
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coordination of Allied operations; in the fol- 
lowing month he was made commander in 
chief of the Allied armies, French, Belgian, Brit- 
ish, and American, in France. During April a sec- 
ond German thrust took Messines Ridge and Ar- 
mentseres from the British, and in June a pow- 
erful German surprise attack against the French 
on the Assne drove a salient 40 mi. deep into the 
French position and enabled the Germans to 
reach a point of the Marne only 37 mi. from 
Paris. During this battle American troops first 
went into action in force; together with French 
troops, on June 4, the American Second Divi- 
sion halted the German advance at Chateau- 
Thierry. The Germans made additional gains of 
terrain in June, but by the middle of July the 
force of their offensive had largely been spent. 
In the Second Battle of the Marne, they suc- 
ceeded in crossing the river, but once they were 
across their progress was halted by French and 
American troops. Sensing that the German drive 
had lost its power, on July 18 General Foch or- 
dered a counterattack. The attack drove the 
Germans back over the Marne and marked the 
taking by the Allies of an initiative on the West- 
ern front that they retained to the end of the 
war. 

Beginning with a British drive (Aug. 8-11) into 

Impromptu celebrations reflected the deep rejoicing of 
the peoples of the Allied nations at the end of World 
War L upi 


the German lines about Amiens, the a ; - 
began the offensive that three months later rl- 
suited in German capitulation. During the ^ 
week of August and the first three days of Sep- 
tember, British and French forces won the Sec- 
ond Battle of the Somme and the Fifth Battle d 
Arras, and drove the Germans back to 
Hindenburg Line. A particularly strong Germs- 
salient at Saint Mihiel (q.v.) was then reduce: 
by American troops (Sept. 12-13), who toe*, 
over 14,000 prisoners. In October and early No- 
vember, the British moved toward Cambrai and 
the Americans advanced partly through the Ar- 
gonne Forest. The latter thrust broke the Ge f * 
man lines between Metz and Sedan. As a result 
of these offensives, Ludendorff requested his 
government to seek an armistice with the Allies. 
The German government initiated armistice 
talks (October) with the Allies, but they failed 
when President Wilson insisted on negotiating 
only with democratic governments. The British 
advance meanwhile made rapid progress in 
northern France and along the Belgian coast, 
and on Nov. 10 American and French troops 
reached Sedan. By the beginning of November 
the Hindenburg Line had been completely bro- 
ken, and Germans were in rapid retreat on the 
entire Western front. The defeat of the German 
army had domestic political repercussions that 
were catastrophic to the established German 
government. The German fleet mutinied; an 
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uprising dethroned the king of Bavaria; and in 
November, Emperor William 11 abdicated and 
fled to the Netherlands. The German Republic 
was proclaimed on Nov. 9. An armistice com- 
mission had already been dispatched to negoti- 
ate with the Allies. At 5 a.m. on Nov. 11, at Com- 
psegne, an armistice was signed between Ger- 
many and the Allies on terms laid down by the 
Allies; at 11 the same morning hostilities came 
to an end on the Western front. 

Colonial Warfare. The forces in the German 
colonies of Africa and the Pacific, with the ex- 
ception principally of those in German south- 
east Africa sn late 1917 and in 1918, generally 
fought on the defensive. They were in some 
cases swiftly overcome, and in others gradually, 
but by the end of the war in 1918 practically all 
had capitulated to the Allies. 

In 1914 the German colonies in Africa con- 
sisted of TogoSand, the Cameroons (Ger. Kam- 
erun), German Southwest Africa, and German 
East Africa. An Anglo-French force took posses- 
sion of Togoland in August, 1914. In September 
of that year a British force invaded the Cam- 
eroons from Nigeria, and a French force invaded 
from French Equatorial Africa to the east and 
south of the Cameroons. After a number of 
campaigns in which the Germans several times 
defeated the Allied forces, German resistance 
was finally overcome in February, 1916. German 
Southwest Africa was conquered between Sep- 
tember, 1914, and July, 1915, by troops from the 
British colony of the Union of South Africa. The 
most important of the German possessions in 
Africa, German East Africa, displayed the strong- 
est resistance to the attacks of the Allies. Early 
attacks by British and troops from India {No- 
vember, 1914) were repulsed by the Germans 
under General Paul von Lettovv-Vorbeck (1870- 
1964). In November, 1915, British naval units 
gained control of Lake Tanganyika, and the fol- 
lowing year the Allied forces (British, South Afri- 
cans, and Portuguese) intended for the invasion 
of German East Africa were placed under the 
command of General jan Christiaan Smuts. The 
year 1916 witnessed the capture by the Allies of 
the principal towns of German East Africa, in- 
cluding Tanga, Bagamoyo, Dar-es-Salaam, and 
Tabora, and the retreat of the troops of Lettow- 
Vorbeck into the southeast section of the col- 
ony. Late in 1917, however, the German forces 
took the offensive, invading Portuguese East 
Africa; and in November, 1918, they began an 
invasion of Rhodesia. When the armistice was 
signed in Europe in 1918, the Germans of Ger- 
man East Africa were still fighting, even though 
most of the colony was in the hands of the Al- 


lies. Lettow-Vorbeck surrendered three da,« 
after the European armistice was declared. 

For the disposition of the German colonies in 
Africa after World War I, see Africa: History 
Early 20th Century; Period Between Wars. 

In the Pacific, a force from New Zealand cap- 
tured the German-held portions of Samoa in 
August, 1914; and in September, Australian 
forces occupied German possessions in the Bis- 
marck Archipelago and New Guinea. Japanese 
forces took the fortress of Tsingtao, a German- 
held port in Shantung Province, China, in No- 
vember, 1914; and between August and Novem- 
ber of that year took possession of the German- 
held Marshall Islands, the Mariana Islands, the 
Palau group of islands, and the Carolines. After 
the war ended, Japan retained Tsingtao until 
1922, and received a mandate over the Marshal! 
Islands; a number of the Marianas, including 
Saipan; and over the Palau group and the Caro- 
lines. 

The War at Sea. At the outset of war the 
main British fleet, the "Grand Fleet", consisted 
of twenty dreadnoughts and numerous other 
ships, including battle cruisers, cruisers, and de- 
stroyers; the Grand Fleet was based principally 
on Scapa Flow, in the Orkney Islands n. of Scot- 
land. A second British fleet, consisting of older 
ships, was used to guard the English Channel. 
The German fleet, the "High Seas Fleet", con- 
sisting of thirteen dreadnoughts, was based on 
the North Sea ports of Germany. During 1914 no 
major naval engagements between the belliger- 
ents took place in the Atlantic. The British 
raided the German naval base at Helgoland 
Bight, an island off Germany in the North Sea, 
sinking three German ships. German subma- 
rines sunk a number of British naval units, in- 
cluding the superdreadnought Audacious (Oct. 
27); and a daring attempt by German subma- 
rines to raid Scapa Flow caused the withdrawal 
of the British naval units based there to bases on 
the west coast of Scotland. 

In the South Pacific, a squadron of German 
cruisers under command of Admiral Count Max- 
imilian von Spee did considerable damage to in- 
stallations at the French island of Papeete and 
British-held Fanning Island (September and Oc- 
tober, 1914); defeated a British squadron off the 
headland of Coronel, Chile (Nov. 1); and on 
Dec. 8 was defeated with the loss of four out of 
its five ships in the Battle of Falkland islands by 
a British squadron under Admiral Sir Frederick 
Charles Doveton Sturdee (1859-1925). During 
1914 and the early part of 1915 a number of Ger- 
man cruisers did considerable damage to British 
shipping in the Indian Ocean and elsewhere 
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until captured or otherwise put out of commis- 
sion. 

The year 1915 was notable in the naval war- 
fare of World War I for the submarine blockade 
Germany instituted around Great Britain. The 
sinking by German submarine action of the 
British passenger liner Lusitania (q.v.) on May 7 
caused the loss of many American lives, leading 
to a controversy between the U.S. and Germany 
that almost precipitated war between the two 
nations. The firm stand taken by the U.S. forced 
Germany to modify its method of submarine 
warfare to the satisfaction of the American gov- 
ernment. In March, 1916, however, the German 
sinking in the English Channel by submarine of 
the French steamer Sussex, with the loss of 
American lives, led to another controversy be- 
tween Germany and the U.S.; a virtual ultima- 
tum on the part of the latter country caused 
Germany temporarily to cease its unrestricted 
submarine warfare. 

The most important naval engagement of the 
war was the Battle of Jutland, which was waged 
on May 31 and June 1, 1916, between the British 
Grand Fleet and the German High Seas Fleet. Al- 
though the British loss in both tonnage of ships 
and human lives was greater than the losses sus- 
tained by the Germans, after once reaching its 
home ports again the German fleet did not ven- 


The unarmed British passenger ship Lusitania is torpe- 
doed by a German submarine. Admiral Alfred von Tir- 
pitz (inset) f secretary of state for the German imperial 
navy , advocated unrestricted submarine warfare. upj 

ture to give battle again during the war, and the 
British retained their supremacy at sea. Never- 
theless, during the remainder of the war, Ger- 
man cruisers managed to run the blockade of 
Germany, which the British had established 
from the outset of the war. The Germans sank 
considerable amounts of Allied shipping in the 
North Atlantic and then returned to their bases. 
In 1917 the Germans again resorted to unre- 
stricted submarine warfare, convinced that this 
method was the only one that would defeat 
Great Britain. The plan not only failed to force 
the capitulation of Great Britain, but also caused 
the U.S. to declare war against Germany. The at- 
tacks of German submarines on British convoys 
in the Atlantic and in the North Sea caused 
much loss of shipping (see below). As a result, 
in April of 1918 the British attempted to block 
up the German submarine bases at Ostend and 
Zeebrugge in Belgium; they succeeded in par- 
tially blocking up Zeebrugge by sinking three 
overage British cruisers in the harbor, but failed 
at Ostend. In October, however, British land 
forces, advancing through Belgium, took the 
two submarine bases and other Belgian ports. 
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launched in 7977 tl 
craft were primarily us^' 
for observing station*? 
battle fronts. 


By the terms of the armistice the Germans 
surrendered to the Allies most of their fleet, 
consisting of 10 battleships, 17 cruisers, 50 tor- 
pedo boats, and more than 100 submarines. All 
of the fleet with the exception of the subma- 
rines was interned at Scapa Flow in November, 
1918, with German captains and crews aboard. 
The Treaty of Versailles (1919), which ended the 
war, provided that ail the interned ships be- 
come the permanent property of the Allies; that 
other warships still in German possession also 
be surrendered; and that the size of any future 
German navy be drastically limited. In reprisal 
against these terms, on June 21, 1919, the Ger- 
mans scuttled their ships interned at Scapa 
Flow. 

The total tonnage of Allied ships sunk by Ger- 
man submarines, surface craft, and mines to- 
taled nearly 13,000,000; the largest tonnage sunk 
in any one year was about 6,000,000, in 1917. 


Aircraft Operations. World War I provided a 
great stimulus to the production and military 
use of aircraft, including the airplane and air- 
ship (qq.v.) or dirigible balloon, and the captive 
balloon; see also Balloon. Aircraft were used for 
two principal purposes; observation and bomb- 
ing. For observation of stationary battle fronts 
extensive use was made by both belligerents of 
small captive balloons; for scouting at sea dirigi- 
ble balloons were extensively used, and air- 
planes were used for scouting coastal waters. In 
connection with military operations on land, 
airplanes were used to observe the disposition 
of the enemy's troops and the state of his de- 
fenses and for bombing the enemy's lines or 
troops in action. A special feature of the war 
was the raids conducted by means of dirigibles 
or airplanes on important enemy centers far re- 
moved from the battle front. 

The first German airplane raid on Paris took 
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ce on Aug. 30, 1914; and the first German air 
; :d on England was a raid on Dover on Dec. 21, 
^914, During 1915 and 1916 the German type of 
dirigible known as the Zeppelin raided eastern 
England and London sixty times. The first Ger- 
-nan airplane raid on London took place on 
Now 28, 1916, and such raids were frequent dur- 
ngihe remainder of the war. The object of the 
German raids on England was to bring about 
withdrawal of British planes from the Western 
•rent for the defense of the homeland; to handi- 
cap British industry; and to injure the morale of 
the civil population. The raids caused much loss 
of life and damage to property but accom- 
plished little of military value. 

from the middle of 1915 aerial combats be- 
tween planes or groups of planes of the bellig- 
erents were common. The Germans had superi- 
ority in the air on the Western front from about 
October, 1915, to July, 1916, when the suprem- 
acy passed to the British. Allied supremacy grad- 
ually increased thereafter and with the entrance 
of the U.5. into the war became overwhelming. 
In April, 1918, the U.S. had three air squadrons 


at the front; by November, 1918, it had forty-five 
squadrons comprising nearly 800 planes and 
over 1200 officers. The total personnel of the 
American air service increased from about 1200 
at the outbreak of the war to nearly 200,000 at 
the end. Among the noted airplane fighters or 
"aces" were the American Edward Vernon Rick- 
en backer, the Canadian William Avery Bishop, 
and the German Baron Manfred von Richthofen. 

See also Aviation: World War I and After. 
SUMMARY OF THE WAR 
World War I began on July 28, 1914, with the 
declaration of war by Austria-Hungary on Ser- 
bia; and hostilities between the Allied and Cen- 
tral Powers continued until the signing of the 
Armistice on Nov. 11, 1918, a period of four 
years, three months, and fourteen days. The ag- 
gregate direct war costs of all the belligerents 
amounted to about $186,000,000,000. Casualties 
in the land forces amounted to more than 
37,000,000 (see the accompanying table of 

A French biplane gives chase to a German Taube 
(Dove) airplane at the Western front in 7975. upi 
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THE NATIONS INVOLVED IN WORLD WAR I 


Austria-Hungary 

Declared war on Serbia 
Declared war on Russia 
Declared war crt Belgium 
Declared war on Portugal 

Belgium 

Refused German ultimatum demanding per- 
mission for German troops to cross Belgium 
Invaded by Germany 

Bolivia 

Severed relations with Germany 

Brazil 

Severed ^relations with Germany 
Declared war on Germany 

Bulgaria 

Declared war on Serbia 
Declared war on Rumania 

China 

Severed relations with Germany 
Declared war on Germany 
Declared war on Austria-Hungary 

Costa Rica 

Severed relations with Germany 
Declared war on Germany 

Cuba 

Declared war on Germany 

Ecuador 

Severed relations with Germany 

France 

Invaded by Germany 
Declared war on Austria-Hungary 
Declared war on Turkey 
Declared war on Bulgaria 

Germany 

Declared war on Russia 
Declared war on France 
Declared war on Belgium 
Declared war on Portugal 
Declared war on Rumania 

Great Britain 

Declared war on Germany 
Declared war on Austria-Hungary 
Declared war on Turkey 
Declared war on Bulgaria 

Greece 

Declared war on Austria-Hungary, Bul- 
garia, Germany, and Turkey 

Guatemala 

Declared war on Germany 
Haiti 

Declared war on Germany 


July 23, 1914 
Aug. 6, 1914 
Aug. 28, 1914 
March 15, 1916 


Aug. 2, 1914 
Aug. 3-4, 1914 

April 13, 1917 

April 11, 1917 
Oct. 26, 1917 

Oct. 14, 1915 
Sept. 1, 1916 

March 14, 1917 
Aug. 14, 1917 
Aug. 14, 1917 


Sept. 21, 1917 
May 23, 1918 

April 7, 1917 

Dec. 8, 1917 


Aug. 2, 1914 
Aug. 12, 1914 
Nov. 5, 1914 
Oct. 16, 1915 


Aug. 1, 1914 
Aug. 3, 1914 
Aug. 4, 1914 
March 9, 1916 
Aug. 28, 1916 


Aug. 4, 1914 
Aug. 12, 1914 
Nov. 5, 1914 
Oct. 15, 1915 


June 27, 1917 
April 23, 1918 
July 12, 1918 


Honduras 

Declared war on Germany 
Italy 

Declared war on Austria-Hungary 
Declared war on Turkey 
Declared war on Bulgaria 
Declared war on Germany 

Japan 

Declared war on Germany 
Declared war on Austria-Hungary 

Liberia 

Declared war on Germany 

Montenegro 

Declared war on Austria-Hungary 
Declared war on Germany 
Declared war on Bulgaria 

Nicaragua 

Declared war on Germany and Austria- 
Hungary 

Panama 

Declared war on Germany 
Declared war on Austria-Hungary 

Peru 

Severed relations with Germany 

Portugal 

See Germany and Austria-Hungary in this 
table 

Rumania 

Declared war on Austria-Hungary 
Capitulated to Central Powers by Treaty 
of Bucharest 

Reentered the war on the side of the Allies 

Russia 

Declared war on Turkey 
Declared war on Bulgaria 

San Marino 

Declared war on Austria-Hungary 

Serbia 

Declared war on Germany 
Declared war on Turkey 

Siam 

Declared war on Germany and Austria- 
Hungary 

Turkey 

Declared war on Rumania 

Severed relations with the United States 

United States 

Declared war on Germany 
Declared war on Austria-Hungary 

Uruguay 

Severed relations with Germany 


July 19, 19 -s 

May 23 , 19%' 
Aug. 21, 19 % 
Oct. 19, 1 5 i l 
Aug. 28, 19'*: 

Aug. 23, 12-4 
Aug. 25, 1914 

Aug. 4. 19% 


Aug. 5, 1214 
Aug. 8, 19*4 
Oct. 15 19 % 


May 8 , 191 ; 

April 7, 1917 
Dec. 10, 1917 

Oct. 6 , 1917 


Aug. 27, 1916 

May 7, 191c 
Nov. 10, 1918 

Nov. 2, 1914 
Oct. 19, 1915 

June 3, 1915 

Aug. 6, 1914 
Nov. 2, 1914 


July 22, 1917 

Aug. 30, 1916 
April 23, 1917 

April 6, 1917 
Dec. 7, 1917 

Oct. 7, 1917 


WORLD WAR I CASUALTIES 


Country 


Men 

Mobilized 


Russia 

France 

British Empire 

Italy 

United States 
Japan 
Rumania 
Serbia 
Belgium 
Greece 
Portugal 
Montenegro 
Total, Alii es 
Germany 
Austria-Hungary 
Turkey 
Bulgaria 

Total, Central Powers 
Grand Total 


12 , 000,000 

8.410.000 
8,904,467 

5.615.000 

4.355.000 
800,000 

750.000 
707,343 

267.000 

230.000 

100.000 

50,000 

42.188.810 

11 , 000,000 

7.800.000 

2.850.000 

1 . 200.000 

22,850,000 

65.038.810 


* Includes deaths from all causes, in army 


Killed and 
Died* 

1.700.000 
1,357,800 

908,371 

650.000 

126.000 
300 

335,706 

45,000 

13,716 

5.000 
7,222 

3.000 
5,152,115 
1,773,700 

1 . 200.000 

325,000 

87,500 

3,386,200 

8,538,315 


Wounded 

4.950.000 

4.266.000 
2,090,212 

947.000 
234,300 

907 

120.000 

133,148 

44,686 

21,000 

13,751 

10,000 

12,831,004 

4,216,058 

3.620.000 
400,000 
152,390 

8,388,448 

21,219,452 


Prisoners 

and 

Missing 

2.500.000 

537.000 
191,652 

600.000 
4,500 

3 

80,000 

152,958 

34,659 

1,000 

12,318 

7,000 

4,121,090 

1,152,800 

2 . 200.000 

250,000 

27,029 

3,629,829 

7,750,919 


Total 

Casualties 

9.1 50.000 

6,160,800 

3,190,235 

2.197.000 
350,300 

1,210 

535,706 

331,106 

93,061 

27.000 
33,291 

20.000 

22,089,709 

7,142,558 

7.020.000 
975,000 
266,919 

15,404,477 

37,494,186 


Casualties 
in Percentage 
of Total 
Mobilized 


76.3 

73.3 

35.8 

39.1 
8.0 
0.2 

71.4 

46.8 

34.9 
11.7 

33.3 

40.0 

52.3 

64.9 

90.0 

34.2 

22.2 

67.4 
57.6 
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World War l Casualties ); in addition, deaths 
among the civilian populations caused indi- 
rectly by the war approximated 10,000,000. De- 
spite worldwide hopes that the settlements ar- 
rived at after the war would restore world peace 
on a permanent basis, World War I actually pro- 
vided the basis for an even more devastating 
conflict. The defeated Central Powers declared 
their acceptance of President Wilson's fourteen 
points as the basis for the Armistice, and ex- 
pected the Allies to utilize the principles of the 
fourteen points as the foundation for the peace 
treaties. On the whole, however, the Allies 
came to the conference at Versailles and to the 
subsequent peace conferences with the deter- 
mination to exact from the Central Powers the 
entire cost of the war, and to distribute among 
themselves territories and possessions of the de- 
feated nations according to formulas arrived at 
secretly during the years 1915 to 1917, before 
the entry of the U.S. into the war. President Wil- 
son, in the peace negotiations, at first insisted 
that the Versailles Conference accept the full 
program laid out in the fourteen points; but fi- 
nally, in order to secure the support of the Allies 
for the all-important fourteenth point, which 
called for the creation of an association of na- 


Leaders of the major Allied nations at Paris in 1919. 
during the conference that worked out the terms of 
the Treaty of Versailles. Left to right: Prime Minister 
Vittorio Orlando of Italy , Prime Minister David Lloyd 
George of Great Britain , Premier Georges Clemenceau 
of France, and President Woodrow Wilson of the U.S. 

UP! 

tions, he abandoned his insistence on some of 
the other points. See League of Nations. 

The peace treaties that emerged from the 
conferences at Versailles, Saint Germain, Tri- 
anon, Neuilly, and Sevres were on the whole in- 
adequately enforced by the victorious powers, 
leading to the resurgence of militarism and ag- 
gressive nationalism in Germany and to social 
disorder throughout much of Europe. 

See separate articles for persons mentioned 
whose names are not followed by life dates. The 
military conflict is also described in separate ar- 
ticles on major battles; and for results of the war 
see separate articles on individual treaties; his- 
tory sections of individual countries; and Repa- 
rations. 

WORLD WAR II, global conflict lasting from 
1939 to 1945, and comprising in the totality of its 
manifold military engagements and related po- 
litical, diplomatic, and economic struggles, the 
most stupendous complex of events in the his- 
tory of mankind. Essentially, the war was a con- 
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f!ict between two coalitions of states, desig- 
nated the Axis powers (q.v.) and the Allies or 
United Nations; see United Nations: Origin of 
the United Nations . The former comprised Ger- 
many, Italy, Japan, and their satellites; the Allies 
consisted of the United States, Great Britain, the 
Union of Soviet Socialist Republics, China, and 
their allies. 

The war began with the invasion of Poland by 
Germany on Sept. 1, 1939, and was immediately 
broadened In scope by declarations of war 
against Germany by France and Great Britain. 
Italy entered the war in 1940 and in conjunction 
with Germany, extended the area of hostilities 
to Africa. Invasion of the Soviet Union by Ger- 
many on June 22, 1941, transformed the war into 
a genera! European struggle; and the attack by 
Japan on Hawaii on Dec. 7, 1941, followed at 
once by a declaration of war by Germany 
against the U.S., converted the European con- 
flict into a global one. Before the war ended 
with the unconditional surrender of Germany 
on May 9, 1945, and of japan on Sept. 2, 1945, a 
total of almost seventy natrons were involved in 
the conflict in varying degree, ranging from sev- 
erance of diplomatic relations with one or more 
belligerents to full participation in hostilities. 

A table accompanying this article lists the na- 
tions involved in the war. 

CAUSES OF THE WAR 

The causes of World War II are too numerous 
and complex to be reduced to a single generali- 
zation. Altogether, the more remote causes 
comprise all the principal factors and forces that 
shaped the development of modern capitalist 
society, divided on a world scale by the irrecon- 
cilable forces of imperialism and nationalism, 
and influenced by the development of totalitari- 
anism (qq.v.) in its various forms. In the early 
20th century, these factors culminated in the 
holocaust of World War I (q.v.). The develop- 
ments following World War I that led to the 
outbreak of World War II are described in the 
section entitled History in the articles on Eu- 
rope, Great Britain, France, Italy, Czechoslova- 
kia, Austria, Greece, Japan, the U.S.S.R., the U.S., 
and other countries. The more immediate 
causes of World War II may be summarized as 
follows. 

Effect of World War L The end of World War 
l found Europe as a whole economically impov- 
erished, politically divided by old and deep an- 
tagonisms, and facing the imminent possibility 
of social revolution, which had already occurred 
in the form of the Bolshevik revolution in No- 
vember, 1917, in Russia; see Russian Revolution. 
The precarious situation in Europe was further 


threatened by the increasing pressure on the 
great colonial powers, Great Britain, France, an* 
the Netherlands, of their subject peoples ^ 
Asia. The long-submerged aspirations of these 
peoples for national freedom had been quick- 
ened by the war and had been encouraged first 
by the declarations of U.S. President Woodrow 
Wilson in behalf of the principle of self-deter- 
mination for all peoples, and then by the policy 
of the Soviet government of relinquishing czar- 
ist Russian colonial possessions and claims; see 
Fourteen Points. 

The peace treaties that concluded the war 
provided for the establishment of the League of 
Nations (q.v.) as an instrument for the solution 
of disputes among nations. The capacity of the 
League for avoiding wars, however, was vitiated 
by the consequences of other provisions of the 
treaties, which, on the whole, failed to establish 
conditions conducive to the integration and re- 
covery of European economy and to the politi- 
cal unity and social stability of the continent; 
see Saint Germain, Treaty of; Trianon, Treaty of; 
Versailles, Treaty of. The principal authors of the 
peace. Premier Georges Clemenceau of France, 
Prime Minister David Lloyd George of Great 
Britain, and Premier Vittorio Emanuele Orlando 
of Italy, overcame or circumvented Wilson's 
proposals and reorganized Europe in accord- 
ance with the immediate interests of their gov- 
ernments. Through the system of mandates 
(q.v.) they obtained control of many former 
German colonial possessions in Africa and Asia, 
and they attempted to prevent the resurgence 
of Germany as a military power by reapportion- 
ing much of its territory, limiting the size and 
quality of its armed forces, and by imposing a 
system of reparations (q.v.) designed to indem- 
nify the Allies for their losses in the war. As part 
of their plan to establish the hegemony of 
France on the European continent, they created 
under French control a group of central and east 
European buffer states between Germany and 
the Soviet Union; see Little Entente. In drawing 
the boundaries of the buffer states, the victors 
frequently disregarded ethnic considerations 
and divided various peoples among two or 
more nations, especially in Czechoslovakia and 
Poland. In the Far East the major powers encour- 
aged the growing imperialist aspirations of 
Japan, rewarding that country for its nominal 
participation in the war against Germany with a 
mandate over the island possessions of Ger- 
many in the Pacific Ocean north of the Equator. 

The effects of these arrangements have been 
the subject of considerable controversy among 
historians. Several, notably the British author 
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and statesman Sir Winston Leonard Spencer 
Churchill, have considered the territorial and ar- 
maments-limitations provisions of the treaties a 
reasonable attempt to prevent the reemergence 
of Germany as an aggressive power. These his- 
torians have found the principal causes of 
World War II in the failure of the former Allied 
powers to enforce these provisions even when 
the aggressive intent of the resurgent Germany 
became openly apparent. In Germany, however, 
many political factions decried the treaty ar- 
rangements, which they characterized as an at- 
tempt to place all blame for the war on Ger- 
many and to destroy the German nation. These 
attitudes were exploited among the German 
population in an eventually successful attempt 
to promote German rearmament and to dis- 
credit the postwar government of Germany, the 
so-called Weimar Republic, which had signed 
the treaties. Additional sources of conflict were 
the recurrent disputes among the peoples of the 
former empire of Austria-Hungary (q.v.) and 
other areas, which had been arbitrarily divided 
m an attempt to satisfy conflicting nationalistic 
Interests without due regard to general political 
stability and harmony. The emergence of the 
new Soviet state, moreover, and its isolation by 
the great powers, created the premise for a po- 


A squadron of German warplanes carrying bombs and 
equipped with machine guns flies in formation during 
practice maneuvers in 1938. Air power became a major 
factor during World War If. wide world 

litical alliance of Soviet Russia and Germany 
against the Versailles system, which was con- 
summated in the RapaSlo Treaty in 1922. 

The Depression and Social Upheaval During 
the early 1920's Europe experienced an eco- 
nomic depression, and the course of European 
politics was determined largely by the Commu- 
nist revolutions that occurred in a number of 
countries, most notably Germany and Hungary, 
threatening to subvert the social order of the 
entire continent. Communist attempts to repeat 
in other countries the Bolshevik success of 1917 
in Russia failed, however, although the threat of 
Communist uprisings among the workers led to 
the rise of a new form of totalitarianism, known 
as fascism (q.v.), which began in Italy in 1922 
with the establishment of a dictatorship under 
Benito Mussolini. A more extreme form of fas- 
cism, known as National Socialism (q.v,), began 
to emerge in Germany during the 1920's, under 
the leadership of Adolf Hitler. In the Far East, 
Great Britain strove to maintain the supremacy 
of its economic and political position by en- 
couraging the growth of Japanese power to off- 
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set the expanding interests and growing influ- 
ence of the U.S. Relations among the great 
powers in the Far East were temporarily stabi- 
lized by the terms of the compact signed at the 
Washington Naval Conference in 1922; see 
Washington Conference. 

As Europe achieved a measure of economic 
recovery in the latter part of the 1920's, the revo- 
lutionary tide ebbed, and the Soviet govern- 
ment, dominated by Joseph Stalin, became con- 
cerned primarily with the establishment of 
complete control over the Russian people, seek- 
ing to further its international interests largely 
through control of Communist parties through- 
out the world and through the development of 
an alliance with Germany. 

All hope of political stability in Europe was 
shattered by the consequences of the world- 
wide economic depression that followed the 
crisis in the U.S. in 1929; see Business Cycle. As 
the depression deepened during the early 
1930's, resulting in widespread unemployment 
and acute distress, social relationships in Europe 
became strained. To large numbers of persons 
socialism (q.v.) seemed to be the solution to 
economic and social problems. In Germany, as 
belief in the capitalist system and democracy 
(q.v.) waned, a revolutionary situation began to 
develop in 1930, and raised the possibility that 
capitalism (q.v.) and the feeble Weimar Repub- 
lic, which had striven to implement the Ver- 
sailles Treaty, would be replaced with a social 
system and state on the order of the U.5.S.R. The 
possibility of a Communistic Germany raised, in 
turn, the further possibility that in conjunction 
with the power of the Soviet Union the Com- 
munist movement would constitute a revolu- 
tionary force that would overwhelm Europe. 
Adolf Hitler. The growing political disorgani- 
zation in Germany allowed Hitler and the Na- 
tional Socialists to gain control of the govern- 
ment, resulting in the establishment of the most 
violent and repressive dictatorship in history 
and in the reemergence of Germany as an ag- 
gressive military power. During the first two 
years of its existence, the Hitler regime was 
preoccupied with the liquidation of internal op- 
position, the consolidation of the National So- 
cialist dictatorship, and the first stages of the 
transformation of German society into a totali- 
tarian state. Then, in March, 1935, the German 
government, which had withdrawn from the 
League of Nations in October, 1933, formally 
denounced the provisions of the Versailles 
Treaty regarding the disarmament of Germany 
and proclaimed its intention to reintroduce 
conscription and increase the size of the armed 


forces of the country. The League of \ a :> 
condemned this action, but no further efface 
were undertaken against Germany by the gre-* 
powers, who were unaware of or indifferent v 
the fact, proved by later events, that this stea 
was the first in a series of planned moves com- 
prising a sustained assault on the Versailles sys- 
tem. Hitler's purpose was eventually revealed as 
the establishment of Germany as the domina^ 4 
nation in Europe and as the leading economic 
political, and military power of the world. 

In beginning his policy of conquest. Hitler 
was aided by the laxity of the great powers and 
by his exploitation, through propaganda and re- 
pression of political opponents, of the dissatis- 
faction of many Germans with the Versailles 
Treaty and other provisions of international law, 
which he flouted repeatedly. He was viewed in 
many quarters, moreover, as an acceptable bul- 
wark against Communism and as the guiding 
force in the economic and military resurgence 
of Germany. He was also encouraged by the 
success of the Japanese, who invaded Manchu- 
ria in 1931, took Shanghai in 1932, and who, in 
1933, resigned from the League of Nations de- 
spite its sanction of Japanese control over Man- 
churia. Disturbed by the Japanese conquest of 
Manchuria and alarmed by the menace inherent 
in Germany, the Soviet government, in 1934, re- 
versed its foreign policy, entered the League of 
Nations, and approached other European states 
for a system of alliances to perpetuate the Ver- 
sailles system against the menace of German 
power. This Soviet policy, known as collective 
security, met with little success at the time, be- 
cause of the continued hostility of the great 
powers toward the Communist government. 
The Axis. Mussolini, encouraged by the suc- 
cesses of the Japanese and Germans, undertook 
the conquest of Ethiopia in 1935. Germany took 
advantage of the political crisis resulting from 
that event by sending its armed forces in 1936 to 
reoccupy the Rhineland, virtually nullifying the 
Versailles Treaty and reducing the League of Na- 
tions to complete futility. Later that year the 
German and Italian governments established a 
close political relationship, known as the Rome- 
Berlin Axis, and then concluded a pact with 
Japan known as the Anti-Comintern Pact, pro- 
claiming their joint intention to combat Com- 
munism. A momentous development in 1936 
was the fascist rebellion in Spain, which re- 
sulted in civil war'against the republic. The Ger- 
man and Italian governments intervened vio- 
lently in the civil war on behalf of the Spanish 
fascists; the British and French governments, 
fearing that the success of the republican de- 
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fenders would result in a Communistic dictator- 
ship in Spain, restricted the amount of the sup- 
plies flowing to the loyalists from various parts 
of the world; and the Soviet government, hop- 
ing to defeat the fascists and establish a satellite 
state in Spain, made its assistance to the repub- 
lic conditional on Soviet control of republican 
military and political policy. See Spain: History: 
Spanish Civil War. 

in the Far East, the Japanese in 1937 took ad- 
vantage of the preoccupation of the European 
powers with the Spanish civil war to extend 
their conquest of Manchuria southward. Also, 
during the second year of the Spanish Civil War, 
the policy of the U.S. government, which had 
extended diplomatic recognition to the Soviet 
Union in 1933, was defined by President Frank- 
lin Delano Roosevelt as one of unyielding hos- 
tility to the Axis. In a memorable speech deliv- 
ered in Chicago in October, he called on the 
world to ''quarantine" the aggressor states. His 
plea met with no effective response, and five 
months later, in March, 1938, Germany annexed 
Austria. In the following months, international 
tension mounted ominously as Germany put in- 
creasing pressure on Czechoslovakia for the 
cession of the region known as the Sudenten- 


Premier Benito Mussolini (left) of Italy and Chancellor 
Adolf Hitler of Germany joined their nations into the 
Rome-Berlin Axis in 1936. upi 

land, basing its claims on the large numbers of 
persons of German descent living in that area. 
The policy of appeasement of Germany by the 
great powers reached its climax in September, 
1938, when Germany, Great Britain, France, and 
Italy signed a treaty at Munich, Germany, which 
became known as the Munich Pact (q.v.) and 
which provided for the partial dismemberment 
of Czechoslovakia. 

In 1939 the international situation developed 
rapidly toward a final crisis. In March, Germany 
annihilated the Czech state, establishing a pro- 
tectorate over the Czech provinces of Bohemia 
and Moravia, and creating the puppet state of 
Slovakia; Hungary seized the Czech territory of 
Carpathian Ruthenia. Neither aggressor was op- 
posed by the great powers, but in April Great 
Britain and France signed a treaty of mutual as- 
sistance with Poland. In the same month Italy, 
also unopposed by the great powers, conquered 
Albania, and the Spanish Civil War ended in vic- 
tory for the fascists; Spain signed the Anti-Com- 
intern Pact. Tension increased again in the late 
spring and early summer as Germany put enor- 
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mous pressure on Poland for surrender of the 
Polish Corridor, a strip of land separating the 
German province of East Prussia from the rest of 
Germany. The Polish government stood its 
ground. In the meantime, the Soviet govern- 
ment, engaged in an undeclared war with the 
Japanese in Manchuria and fearing attack in Eu- 
rope, was pressing the British and French gov- 
ernments for an alliance against Germany, and 
was simultaneously negotiating with Hitler for 
an alliance, which, in the circumstances, could 
be directed only against the interests of Great 
Britain and France. Two agreements were con- 
cluded by the Soviet and German governments 
in August; one, a commercial accord, provided 
for increased trade between the two countries; 
the other, a pact of friendship and nonaggres- 
sion, contained a secret clause providing for the 
partition of Poland by the two powers. 

Roosevelt and the French and British govern- 
ments appealed to Hitler to negotiate a peaceful 
solution of his demands on Poland. Fortified by 
the treaty with Stalin, however. Hitler adamantly 
demanded a free hand in dealing with Poland; 
the great powers refused. On Sept. 1, 1939, the 
German Wehrmacht ("defense force"), invaded 
Poland, unleashing the most destructive of all 


wars. The British and French governments r>- 
clared war on Germany on Sept. 3, but beC- 
they could come to the assistance of Poia- 
that nation was conquered. 

THE EUROPEAN WAR 
World War II in Europe was waged on tW 
major fronts: Eastern Europe and the U.S.SR 
beginning in Poland; North Africa and ita 
with additional campaigns in Greece and Ea=* 
Africa; and France, including several sustained 
German aerial assaults on Great Britain. Only in 
the last stages of the war were land armies en- 
gaged in Germany itself. 

The Polish Campaign. The Polish campaign 
was one of the most violent and brutal in his- 
tory and represented the first major use of the 
German offensive attacks known as blitzkrieg 
("lightning war"). More than 1,000,000 German 
troops, operating with highly motorized ar- 
mored units, or panzer divisions, under the 
overall command of General (later Marshal) 
Heinrich Alfred Walther von Brauchitsch, over- 
whelmed the greatly outnumbered and poorK 
equipped Polish forces. Further immense de- 
struction was achieved by the German airforce, 
the Luftwaffe , which destroyed virtually all Pol- 
ish planes on the ground, disrupted Polish re- 
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serves, and reduced many large cities to rubble. 

In accordance with the secret provisions of 
the Hitfer-Stalin pact, the Soviet army crossed 
the Polish frontier on Sept. 17. Warsaw fell to 
the Germans on Sept. 27, and on the following 
day the German and Soviet conquerors signed a 
treaty effecting the partition of Poland. The 
conquest of Poland resulted in the systematic 
extermination by the National Socialists of mil- 
lions of Poles and jews, and the deportation by 
the German and Soviet governments of large 
numbers of Poles to Germany and Siberia, re- 
spectively, where they were used as slave labor- 
ers. See Concentration Camp. 

The "Sitzkrieg" in the West. In striking at Po- 
land, Germany incurred the risk of having to 
tight, as in World War I, on two fronts simulta- 
neously. The speedy conquest of Poland, how- 
ever, temporarily closed the eastern front and 
enabled Germany to turn its undivided atten- 
tion to the west. There, contrary to general ex- 
pectations, hostilities did not begin immedi- 
ately between France and Germany. The French 
forces, relying on such fortifications as the 
highly publicized and supposedly impregnable 
Maginot Line (see Fortification and Siegecraft), 
engaged in little offensive action against the ap- 
parently quiescent Germans, leading to a phase 
of the war that became known as the sitzkrieg 
("sitting war"), or "phony war". 

While the land front was inactive, the war was 
bitterly fought by the Allies and Germany on the 
high seas. The British and French navies, which 
were overwhelmingly superior in number of 
ships, total tonnage, and firepower, established 
Allied control over the entire seaborne com- 
merce on the Atlantic Ocean and patrolled the 
North Sea, attempting to prevent the sorties of 
German submarines and surface ships from Ger- 
man ports and the Baltic Sea. German subma- 
rines hunted down and sank scores of Allied 
vessels. In the first important naval encounter of 
the war, the German pocket battleship Admiral 
Graf Spee was scuttled by its commander after 
being seriously damaged by three British cruis- 
ers off the coast of Uruguay in December, 1939. 

The land front became active in the east, 
when, on Nov. 30, the U.S.S.R. launched an 
invasion of Finland, which ended in a Soviet 
victory in March, 1940; see Russo-Finnish War. 
The Norwegian Campaign. In April, 1940, the 
Germans, seeking to secure the Scandinavian 
peninsula and to establish air bases for an attack 
on Great Britain, launched an invasion of Nor- 
way. By the middle of May they had conquered 
most of the country. Narvik was taken by the Al- 
lies in April but was held for less than two 


months; the retirement of Ailed forces from 
that port on June 10, 1940, marked the end of 
the Norwegian campaign. The Ashed defeat 
caused the fa!! of the British cabinet of \evihe 
Chamberlain, who was succeeded by Winston 
Churchill. On the day that Churchill took office, 
May 10, 1940, Germany opened the assault on 
the Netherlands, Belgium, and France, known as 
the Battle of Western Europe. 

The Battle of Western Europe. In the first 
phase of the attack, five German spearheads 
struck at the Netherlands. Among their objec- 
tives was the capture of Amsterdam, Rotterdam, 
and The Hague. The most powerful of these 
spearheads penetrated the gap between the 
Dutch and Belgian defenses, isolating most of 
the Dutch forces from their allies. An innova- 
tion of the attack was the use of parachute 
troops, who, after they were landed, succeeded, 
in collaboration with undercover agents and 
fifth columnists, in severing Dutch communica- 
tion and supply fines and seizing all the airfields 
and principal cities of the Netherlands. The 
Luftwaffe swept all opposition out of the skies 
over the Netherlands and, in the greatest aerial 
bombardments ever made up to that time, razed 
large sections of Rotterdam and other cities 
with immense damage to the civilian popula- 
tion. After five days of valorous but futile and 
hopeless resistance, the Dutch surrendered. 

In the meantime, in France, General Maxime 
Weygand, who had replaced General Maurice 
Gustave Gamelin as commander in chief, strove 
to organize an effective force to defend France 
against attack, particularly from German air 
power, which mercilessly strafed civilians and 
subjected the English Channel ports to continu- 
ous bombardment. Late in May, Weygand suc- 
ceeded in putting together a force of thirty divi- 
sions with which he tried in vain to break 
through to Belgium, where the Allied forces had 
been withdrawing westward and were in a des- 
perate situation. On May 28, the Belgian army, 
which had borne the brunt of the German at- 
tack, surrendered, exposing the entire northern 
flank of the remaining Allied forces in Belgium 
and compelling the Allies to fall back to the sea- 
coast. The subsequent British evacuation from 
the seaport of Dunkirk (q.v.) was achieved with 
far fewer casualties than had been anticipated. 

The British left behind them in France virtu- 
ally all the heavy artillery and tanks they pos- 
sessed; and they expended a considerable part 
of their small air force. Except for their navy, 
which could not operate effectively in the Eng- 
lish Channel because of the supremacy of the 
Luftwaffe, the British had no means with which 
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to resist an invasion in force by sea and air. A 
German attack was expected, but the Germans 
instead turned south to conquer France. 

On June 8, the Germans crossed the Aisne 
and the Somme rivers. Two days later, Italy, 
which had maintained large troop concentra- 
tions on the Franco-ltalian border, forcing the 
French to immobilize on that front forces des- 
perately needed in the north, declared war on 
France and Great Britain, and Italian forces in- 
vaded southern France. President Roosevelt de- 
nounced the Italian action, declaring, "The 
hand that held the dagger has struck it into the 
back of its neighbor". 

Paris was declared an open city by the French 
government and was evacuated (June 10-13). 
Loss of the capital accelerated the disintegration 
of French morale. The Germans entered Paris on 
June 14. On the following day they captured 


Verdun (q.v.), scene of the great victory won in 
World War I by Marshal Henri Philippe Petain. 
The fall of the renowned fortress made unten- 
able all French positions in the Maginot Line, 
which was abandoned. Premier Paul Reynaud 
(1878-1966) resigned on June 16 and was re- 
placed by Petain, then eighty-four years old; Pe- 
tain immediately asked the Germans for an ar- 
mistice. To humiliate the beaten French, Hitler 
fixed the place of the armistice talks in the for- 
est of Compiegne, where, in a railway car almost 
twenty-two years before. Marshal Ferdinand 
Foch had dictated to the Germans the armistice 
terms ending World War I. On June 22, in the 
same railway car used by Foch, the French ac- 
cepted the harsh terms imposed by the Ger- 
mans. An Italo-French armistice was signed by 
plenipotentiaries of the two countries on June 
24 at the Villa Incisa near Rome. Germany there- 
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joon occupied the entire western coastal re* 
oj cn of France, and, in total, an area comprising 
more than half of the territory' of the country. 
Occupation of French territory by the Italians 

35 limited to the small areas held by them at 
the time the Stalo-French armistice was signed. 
The area left under French rule became known 
as unoccupied France and also, in consequence 
of the establishment of the government in the 
town of Vichy, as Vichy France. In London, the 
french National Committee, led by General 
Charles de Gaulle, denounced the armistices 
and declared its intention of continuing the war 
against the Axis. The Committee was active for 
the remainder of the war; its forces became 
known as the "'Free French". 

Prior to the French surrender, the British 
agreed to the capitulation on condition that all 
French naval vessels be placed under the British 
admiralty. The armistice terms, however, pro- 
vided for the assembly in French ports and the 
demobilization and disarmament there of the 
French navy. When these terms were accepted 
by France, the British seized all French vessels in 
British and British-held ports. On July 3, 1940, a 
British fleet damaged several French vessels an- 
chored in Oran, Algeria. Relations between 
Vichy and London became strained and never 
improved. Later, the Germans permitted the 
French government to maintain its fleet to meet 
further British attacks, and the French were able 
to ward off an attack on Dakar, on the west Afri- 
can coast, by a British-Free French naval expedi- 
tion. On July 20, units of the British Mediterra- 
nean fleet engaged Italian war vessels off the 
island of Crete, and, pursuing them in a running 
fight, sank the cruiser Bartolomeo Colleoni, 
claimed by Mussolini to be the fastest warship 
in the world. 

The Axis conquest of France had far-reaching 
consequences. It enabled the Germans to com- 
plete a huge network of air and submarine 
bases, extending in an arc along the western 
coasts of the European mainland from the Arctic 
Ocean to the Pyrenees Mts. So great was the toil 
of British shipping taken by the Axis that Great 
Britain was threatened with starvation. Spain 
was drawn closer to the Axis, and the Vichy 
government replaced the French republic with a 
totalitarian regime on the order of National So- 
cialist Germany, inaugurating a policy of collab- 
oration with the German conquerors. In Eastern 
Europe, Rumania, formerly part of the Little En- 
tente, was partly dismembered as various parts 
of its territory were ceded to the Soviet Union, 
Bulgaria, and Hungary. Italy seized British So- 
maliland in Africa, and Japan intensified its 


campaign of conquest in -Asia, taxing measures 
to isolate China. As a result of an agreement be- 
tween japan and Vichy France, all rail traffic 
from French Indochina to China was discon- 
tinued; and thousands of so-called inspectors, 
equipped with Japanese field packs, were sent 
into French Indochina, ostensibly to enforce the 
agreement, but actually to act as a fifth column. 
In an effort to appease the Japanese, Great Brit- 
ain stopped shipping munitions and supplies to 
China over the Burma Road (q.v.). 

The continued increase in Axis power caused 
concern in the U.S., which sought to prevent 
Germany from taking over Dutch and French 
colonial possessions in the New World by warn- 
ing all European powers that it would not coun- 
tenance the transfer to non-American countries 
of colonies owned by European nations in the 
Western Hemisphere. Congress enacted legisla- 
tion providing for a "two-ocean" navy, intended 
to make the U.5. the dominant naval power in 
both the Atlantic and Pacific oceans. On Sept. 3 
the Roosevelt administration made public the 
terms of an agreement with the British govern- 
ment, whereby in exchange for fifty old Ameri- 
can destroyers, the British granted the U.5. 
ninety-nine-year leases of naval and air bases in 
British Guiana (now Guyana), a number of West 
Indian islands, and Newfoundland. 

Also at this time the U.S. began an increasing 
mobilization for war, seeking to become, in 
Roosevelt's words, "the great arsenal of democ- 
racy". This mobilization, which eventually en- 
gaged virtually all the material and manpower 
resources of the U.S., was perhaps the decisive 
factor in the war. Through the conversion of ci- 
vilian plants to wartime use, the exploitation of 
unparalleled technological ingenuity and mana- 
gerial skill, and the opening of employment to 
thousands of new workers, the U.S. developed a 
productive potential that by 1943 had far ex- 
ceeded the most optimistic estimates. The 
country was therefore enabled not only to sup- 
ply its British and Soviet allies but to expand its 
own forces to an immense degree, while main- 
taining a standard of civilian life only marginally 
affected by rationing of critical materials. A mo- 
mentous decision concomitant with this expan- 
sion of production was made by Roosevelt in 
1941, when he authorized the development of 
the atomic bomb; see Nuclear Energy: The 
Atomic Bomb . While such developments were 
under way, however, the burden of resistance to 
Axis aggression fell, in Asia, on the Chinese, 
and, in Europe, on the British, notably in the 
protracted aerial engagements that came to be 
known as the Battle of Britain. 
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subsequently it was increased to approximately 
1000 planes. London was the principal target o: 


The Battle of Britain. Immediately following 
the collapse of French resistance during the Bat- 
tle of Western Europe, the Germans began to 
prepare for an invasion of the British Isles in the 
movement known as Operation Sea Lion. Land- 
ing barges and other craft were assembled at 
Dutch, Belgian, and French ports, and troops 
were concentrated along the European shore of 
the English Channel. The Luftwaffe began a sys- 
tematic assault on the sea lanes leading to Brit- 
,S .h ports, and in the British Isles, on shipping fa- 
cilities, rail and other transport arteries, pro- 
duction centers, and military installations. Much 
of the bombing was deliberately centered on 
residential areas in an effort to weaken civilian 
morale. The air assault was opened by daily at- 
tacks made by about 100 bombers that bombed 
various places between John Q' Groats at the 
northeastern extremity of Scotland and Land's 
End at the southwestern end of England. Shortly 
afterward the attacking force was doubled, and 


these concentrated air raids and suffered exten- 
sive damage. 

Under the indomitable leadership of Winston 
Churchill, the British underwent their ordeal un- 
flinchingly. Immediately after Dunkirk they had 
begun preparations to resist an invasion and 
had worked at a feverish tempo to produce the 
necessary weapons. In these preparations they 
were aided greatly by large quantities of antiair- 
craft guns and other equipment provided by the 
U.S., in accordance with the belief of the Roose- 
velt administration that the British Isles consti- 
tuted a bastion that had to be held if the Nazi 
aggression were ever to be turned back. The 
British concentrated on the production of 
fighter planes and bombers; their hopes were 
pinned on the Royal Air Force (R.A.F.), which, 
although inferior in numbers to the Luftwaffe, 
enjoyed several advantages, British planes 
fought on interior lines of communication and 
were closer to their bases than the attacking 
German aircraft. Moreover, German airmen shot 
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down over Britain were taken prisoner if they 
survived, whereas British airmen, who survived 
being shot down over their home territory, 
could return to the battle. 

Late in August, 1940, the R.A.F. broke the 
brunt of the German air assault when, on Aug. 
21, it destroyed about 200 out of a total of 1000 
attacking planes, and repeated this achievement 
in the days immediately following. Thereafter 
the German offensive lost power. From the be- 
ginning of the air war, R.A.F. planes had system- 
atically bombed the German barge and troop 
concentrations along the western European 
coasts, the lines of communication and supply 
leading to the ports from which the German in- 
vading force might be expected to embark, and 
German and Italian production centers. The 
R.A.F. ranged as far as Danzig (now Gdansk, Po- 
land) on the Baltic Sea and Milan, Genoa, and 
Turin in Italy. German cities suffered serious 
punishment, production was affected and thou- 
sands of civilians were killed and wounded. On 
both sides, the air war was in essence a war of 


extermination, which, however, hardened the 
resolve of the British and German peoples to 
continue the struggle and thus precluded an 
early end to hostilities. 

In September, 1940, the Luftwaffe renewed 
the assault on Britain on a major scale. The 
number of attacking planes was fewer but they 
were concentrated on single targets. This phase 
of the offensive was opened by 500 aircraft that 
almost razed the city of Coventry, the principal 
automobile-production center of Great Britain. 
Subsequently, other cities, including Liverpool, 
Birmingham, Bristol, Sheffield, and Southamp- 
ton, were similarly attacked. The climax of the 
air war came on Dec. 29, when London was sub- 
jected to a tremendous incendiary bombing. 
The R.A.F. retaliated with three incendiary at- 
tacks on Bremen that destroyed large sections of 
that city and killed many civilians. By the end of 
1940, the German air attack had resulted in 
more than 23,000 British civilian deaths and the 
injury of more than 32,000. Early in 1941 the Ger- 
mans virtually acknowledged a defeat, their first 
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in the war, as the air assault slackened and indi- 
cations multiplied that Hitler had abandoned 
his plans for invading the British Isles. The U.S., 
however, continued at an accelerated tempo its 
policy of arming and feeding Britain despite the 
Axis sea and air blockade of the British Isles. In 
March, 1941, the Roosevelt administration be- 
gan the shipment of large amounts of food and 
military supplies under the Lend-Lease (q.v.) 
Act, signed by the President on March 11, 1941. 
A notable triumph was scored by the R.A.F. on 
Nov. 13, 1940, during the Battle of Britain, when 
torpedo planes sank or damaged approximately 
half the Italian fleet, which was anchored in the 
harbor at Taranto. 

The Itafo-Greek War, the Axis Balkan Cam- 
paign, and the Battle of Crete. During the 
Battle of Britain, important military operations 
were initiated by the Axis in southeastern Eu- 
rope, and the war flared in North Africa. Both 
theaters of war were active simultaneously, but, 
in the interest of clarity they are described sepa- 
rately. 

While Hitler was preoccupied with the air as- 
sault on the British Isles, his ally Mussolini crea- 
ted an unexpected and unwelcome diversion, 
when, on Oct. 28, 1940, he invaded Greece from 
Albania. The Italian dictator anticipated only 
weak resistance from the poorly equipped 
Greek army of 150,000 and counted on an easy 
triumph on the order of earlier German victories 
over Poland, Norway, the Low Countries, and 
France. The main Italian thrust was aimed at the 
Aegean port of Salonika. The fighting took place 
in mountainous terrain with which the Greeks 
were familiar, and although they fell back under 
the impact of the first Italian assault, they 
fought with great courage and determination, in 
ten days, aided by British troop reinforcements 
and the R.A.F. , they slowed the Italian offensive 
to a standstill, and then launched a counterat- 
tack. In less than a month after the Italians 
began the war, they were driven out of Greece 
and were pursued into Albania by their in- 
tended victims. In the latter part of November, 
the Greeks captured Korce, the principal Italian 
military base in Albania; and in the first part of 
December, they took Porto Edda (now Sarande) 
and other Italian bases in Albania. British planes 
made systematic bombing attacks on cities in 
southern Italy and the British east Mediterra- 
nean fleet, aided by units of the small Greek 
navy, cleared the Strait of Otranto of Italian ves- 
sels. 

For the Axis as a whole, the fiasco of Musso- 
lini's bravura attempt to conquer Greece had se- 
rious consequences, obliging Hitler to contem- 


plate the possibility of a British entrenchment In 
Greece from which the Allies could conceivably 
threaten the Balkans. The necessity of securing 
that region, an indispensable source of food and 
industrial raw materials, which also gave strate- 
gic access to Germany by the Danube R. basin, 
undoubtedly played a part in Hitler's decision to 
abandon the idea of invading the British Isles 
and led him to undertake the Axis Balkan cam- 
paign. 

German plans to eliminate Greek resistance 
and British opposition in the Balkans were facil- 
itated by a number of political developments. 
On Nov. 20, 1940, Hungary joined the Axis and 
was followed three days later by Rumania. Bul- 
garia became a member of the Axis on March 1, 
1941. The adherence to the Axis on March 25 of 
Yugoslavia provoked an uprising in that country 
on the following day; the government was over- 
thrown, Peter I! was proclaimed king, and the 
new regime declared its neutrality. 

The Soviet government, alarmed by the swift 
extension of German influence in the Balkans, 
and anticipating a possible clash with the Na- 
tional Socialist conquerors, opened negotiations 
with the Japanese for a nonaggression pact in 
order to secure its position in the Far East. The 
Japanese, who had been defeated by the Soviet 
Union in several division-sized battles in 1938— 
39 in the undeclared war along the Manchurian- 
Soviet border, were also interested in securing 
their position in relation to the U.S.S.R. They 
were then perfecting plans for further aggres- 
sion against southeastern Asia and for an at- 
tack on Hawaii, which materialized later in the 
year. A Soviet-Japanese nonaggression pact was 
signed at Moscow on April 13, 1941, one week 
after the Germans invaded Yugoslavia and 
Greece. 

The Axis Balkan campaign was opened on 
April 6 by simultaneous attacks against Yugosla- 
via from Hungary and Bulgaria, and against 
Greek Thrace from Bulgaria. The Germans em- 
ployed about 550,000 men, comprising task 
forces specially trained to fight on mountainous 
terrain, and operating in close coordination 
with the Lutfwaffe; after the Germans effected a 
junction with the Italians in Albania, the Axis 
striking force was considerably augmented. The 
Allied defenders outnumbered the Germans by 
almost half a million men, but were badly situa- 
ted. Most of the approximately 300,000 Greeks 
under arms were engaged in Albania, leaving to 
the Australians and New Zealanders, who com- 
prised the bulk of the British force of about 
100,000 men in Greece, the principal burden of 
resisting the German thrust into Thrace. Be- 
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cause of political dissension, the Yugoslav army 
of approximately 500,000 men and 500 to 700 
planes, half the entire defending ground and air 
force, was unable to offer effective opposition 
to the Wehrmacht. The defection of the Croats 
in the northern part of the country led to the 
creation of the Axis puppet state of Croatia and 
hastened the disintegration of Yugoslav resist- 
ance, Farther south German columns quickly 
cut off the Serbs from the Greeks, and other in- 
vading forces, which reached the Vardar R., ad- 
vanced along the course of that stream toward 
Greece and the key port of Salonika. On April 12 
the Germans and Italians effected a junction of 
their forces. Five days later the Yugoslavs capitu- 
lated; thereafter, armed resistance to the Ger- 
man conquerors was conducted in Yugoslavia 
by guerrilla forces. 

While Yugoslavia was being overrun, the Ger- 
mans were also making progress in Greece. Sa- 
lonika was captured and Thrace was cut off 
from the rest of Greece during the first days of 
the campaign. Five days after the fighting 
began, on April 11, the British-Greek forces de- 
fending the Monastir Gap on the Yugoslav- 
Greek frontier were forced to retreat southward 
into Greece. On April 23, the Greeks signed an 
armistice with their Axis conquerors, and the 
British began the difficult task of evacuating 
their forces from Greece; completion of the 
withdrawal on May 1 marked the end of the Bal- 
kan campaign. 

As a result of the conquest of the Balkans, the 
Axis acquired control of the Rumanian oil fields 
and of the Adriatic Sea and obtained a valuable 
shipping route from the Black Sea to the Adri- 
atic. Because British naval power in the eastern 
Mediterranean threatened the security of these 
acquisitions, however, the Germans launched 
an attack on Crete almost immediately fol- 
lowing their Balkan victory. Landing operations 
were begun by parachutists on May 20, immedi- 
ately following intensive bombing and ma- 
chine-gun attacks by the Luftwaffe. The capture 
of airfields and the improvisation of other land- 
ing fields made possible the arrival of transports 
carrying air infantrymen and motorcycle detach- 
ments. Within three days the Germans gained 
control of the western coast and hinterland and 
began air operations against offshore British 
naval units. Once again the superiority of air 
power over naval power that lacked adequate 
antiaircraft weapons and air support was dem- 
onstrated, and British ships were withdrawn 
from Cretan waters on May 23. 

As a result of its victory in Crete, the Axis 
made more secure the acquisitions of the Bal- 



During the early phases of World War //, the Axis pow- 
ers dominated the continent of Europe and part of 
northern Africa. Black area shows the furthermost ex- 
tent of their control. 
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kan campaign, obtaining an important base for 
air operations against British naval installations 
in the eastern Mediterranean and against the 
British armies in Egypt and Libya. The Suez 
Canal became vulnerable to air attack, and the 
Axis seriously threatened the Middle East, 
where the principal stakes were the rich oil de- 
posits of Iran and Iraq. In this new area of the 
war the sweeping Axis victories in Europe had 
resulted in a loss of British prestige and a rise of 
nationalist and anti-imperialist sentiment and 
activities. The Battle of Crete was accompanied 
and followed by an outbreak of military action 
in Iraq and Syria. 

Fighting broke out in Iraq on May 2, one day 
after the end of the Balkan campaign, when 
Iraqi troops encircled the British-held airport at 
Habbaniya, 50 miles w. of the national capital, 
Baghdad, and opened fire on the British. The 
Germans bombed the Habbaniya airport and, in 
the northern part of the country, landed air- 
borne troops that took the city of Mosul in 
the rich oil fields of that name; German offi- 
cers began training Iraqi troops for operations 
against the British. On the whole, however, as a 
result of their preparations for the Battle of 
Crete, German commitments of men and equip- 
ment in Iraq were light, and the British, who en- 
joyed local air superiority, took the initiative. 
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By April, 1945, the Axis empire (black area) had crum- 
pled. .Most of the countries annexed by Hitter's armies 
had been liberated and half of Germany itself was con- 
quered. 
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Iraqi resistance collapsed after four weeks of 
fighting, and the Germans withdrew. The British 
secured the Mosul oil fields and immediately 
pressed their advantage, gaining control of Syria 
and Lebanon and consolidating their position in 
the Middle East to exert pressure on Turkey to 
keep it out of the Axis camp. 

The War in Africa. While the Germans were 
engaged in the Battle of Britain the Italians were 
concentrating men and materiel in Libya, in 
preparation for an offensive to drive the British 
from Egypt, take Alexandria, and control the 
Suez Canal. If they could realize these objec- 
tives, they would compel the British to with- 
draw their fleet from the Mediterranean, which 
would then become an Axis sea. In September, 
1940, the Italians, comprising about 250,000 men 
under Marshal Rodolfo Graziani, Marchese di 
Neghelli, struck at the British, consisting of 
about 100,000 men under General (later Field 
Marshal) Archibald Percival Wave!!. In a few 
days they reached and took Sidi Barrani, about 
70 miles E. of the border between Egypt and the 
Libyan Desert, halting to consolidate their gains 
and prepare for a further advance toward Alex- 
andria. Although Egypt had thus been invaded 
by the Axis, the Egyptian government continued 
the policy of neutrality that it had adopted at 
the outbreak of the war. One reason for this 


policy was the antipathy of Egvpt toward Great 
Britain, which it regarded as an imperialist op- 
pressor of Arab and other colonial peoples; an- 
other reason was its expectation of an Axis vic- 
tory'. 

Meanwhile the British navy continued to sup- 
ply Malta and kept the Italian navy from gaining 
control of the Mediterranean. The efforts of the 
British Admiral Andrew Browne Cunningham 
confined the Italian fleet to its home port at Tar- 
anto and made the reinforcement of the Italian 
forces in North Africa extremely hazardous. 

The British counterattacked on Dec. 9. On 
Dec. 11 they retook Sidi Barrani. Five days later 
they captured Salum on the Libyan border; tak- 
ing 40,000 prisoners. Their next objective was 
Bardia (E! Bardi), in Libya, strongly fortified and 
held by 45,000 Italian troops. Following heavy 
air and naval bombardments, Australian shock 
troops opened the assault on Bardia on jan. 3, 
1941. Two days later that Italian citadel' fell, and 
the entire Italian garrison was taken prisoner. 
Following up their advantage, the British 
launched a combined sea, air, and ground at- 
tack on Tobruk (q.v.), on the Mediterranean 
coast 70 miles w. of Bardia. Although Tobruk 
was strongly fortified, its outer defenses were 
pierced with relative ease and the city was 
taken within twenty-four hours on jan. 22; 
about 25,000 Italians surrendered to the British. 
Moving westward along the coast, the British 
continued their victorious advance with the 
capture of Derna on jan. 30 and then moved on 
to Benghazi, which fell to them on Feb. 9. More 
than 20,000 prisoners were taken by the British 
at Derna and Benghazi. From Benghazi small 
British units penetrated the Libyan coast for a 
distance of about 170 mi., reaching El Agheila. 
There they halted, and a temporary lull in hos- 
tilities followed. In this period of about two 
months the British took about 130,000 prisoners. 

As in the italo-Greek War, the debacle of Ital- 
ian arms in North Africa imposed on Germany 
the necessity of extricating its Axis ally from the 
predicament into which it had fallen. The Ger- 
mans therefore formed the Afrska Korps under 
General (later Field Marshal) Erwin Rommel 
(1891-1944), who became known as the "desert 
fox" because of his ability to elude British encir- 
clements during the later stages of the African 
war. The Afrika Korps consisted of task forces 
specially trained to fight in a tropical climate, 
and included motorized infantry, motorcycle 
troops, small panzer forces, and tank and Luft- 
waffe units. This force and its equipment was 
conveyed, partly by air and partly by sea, to 
Tripoli, which was used by the Axis as its princi- 
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pa! base. To ensure the safety of the huge trans- 
port operation, the Luftwaffe maintained a 
steadv bombardment of the British nava! air 
bases on the central Mediterranean island of 
Malta, between Sicily and Libya. The total Axis 
force,, much reduced from the original force of 
250,000 Italians, and consisting mostly of Ger- 
mans, numbered about 35,000 front-line troops 
and a smaller number of reserves. It outnum- 
bered the British, whose ranks were depleted by 
the dispatch of 60., 000 men to Greece after the 
resumption of fighting. 

After grouping its forces, the Afrika Korps 
struck at El Agheila, which fell on March 24. 
Moving eastward, if avoided the coastal roads, 
which were open to attack by British naval 
units. On April 4 the British withdrew from 
Benghazi, and three days later, from Derna. Be- 
cause the Axis was then scoring its first suc- 
cesses in the Balkan campaign, a gigantic pin- 
cers movement appeared to be closing on the 
entire British position in the Middle East. The 
danger increased on April 13, when Tobruk was 
surrounded by the Afrika Korps, which swept 
on to take first Bardia and then Salum. For a 
time it seemed that Alexandria must inevitably 
fall. British resistance stiffened, however, as 
reinforcements began to arrive from East Africa 
(see accompanying chart), and the R.A.F. and 
the British Mediterranean fleet attacked Axis 
positions along the North African coast; Tripoli 
was subjected to intensive air bombardment. 
The Afrika Korps then advanced to a point 
about 25 miles E. of Salum and halted to consoli- 
date its position. By the end of April, when the 
Balkan campaign had ended in an Axis victory, 
the war in Africa had lapsed into inactivity, 
punctuated only by sporadic raids and recon- 
naissance actions. 

The Fighting in East Africa. During the course 
of the Anglo-ltalian war in North Africa, fighting 
between British and Italians also took place in 
East Africa. In the hostilities in that theater of 
operations, the principal strategic objective of 
the British was the security of the southern, or 
lower, half of the Red Sea and the Gulf of Aden, 
vital links in the lifeline of the British Empire 
from Great Britain to India and the Far East. Brit- 
ish tactical objectives included the destruction 
of Italian armies; the capture of the Italian colo- 
nies of Eritrea, Ethiopia, and Italian Somaliland; 
the recapture of British Somaliland from the Ital- 
ians, and the control of French Somaliland. 

Operations began during the last week of Jan- 
uary, 1941. The principal action during the first 
phase of the campaign developed from a British 
thrust into Eritrea from Kassala in the Angio- 


Egyptian Sudan. At the same time small British 
forces crossed into Ethiopia from a number o* 
points in the Anglo-Egyptian Sudan and Kenva 
Colony; from the latter base, British patrol units 
penetrated Italian Somaliland. During April, the 
month of Axis victories in the Balkans and North 
Africa, the British continued their victorious 
progress in East Africa. Asmara and Massawa in 
Eritrea were taken, giving the British control of 
all of Eritrea. British forces took the Ethiopian 
capital, Addis Ababa, on April 6. 

The victorious end of hostilities in East Africa 
was followed within a month by the British 
conquest of Iraq and Syria (see accompany- 
ing chart), and these successes considerably 
improved the military and political positions 
of the British. These victories, however, were 
won against the Italians; the heart of Axis power 
in Europe, the Wehrmacht and Luftwaffe, were 
still victorious everywhere they fought in 
strength, and Germany and Italy were in control 
of virtually all of the European mainland west of 
the Soviet Union. The British still had every rea- 
son to expect that in any further test of strength 
with the Germans they would again be de- 
feated. Their outlook, despite steadily augmen- 
ted material aid from the U.S., was gloomy. Sud- 
denly, their prospects were immeasurably 
improved and the entire military and political 
situation in Europe was radically transformed by 
the German invasion of the Soviet Union on 
June 22, 1941 . 

The Russo-German War. Despite a number of 
conciliatory proposals made by Stalin in the 
winter of 1940-41, Hitler gave orders to prepare 
Operation Barbarossa, the code name for the 
invasion of the Soviet Union. The principal Ger- 
man objectives in Operation Barbarossa were 
the destruction of Soviet armed power and cap- 
ture of the industrial establishments west of the 
Ural Mts., on which that power was based; oc- 
cupation of the fertile grain-producing Ukraine; 
and capture of the oil-rich Caucasus region. To 
attain these objectives, the German operational 
plans called for three main drives; one through 
the Baltic states in coordination with a Finno- 
German thrust down the Karelian Isthmus to 
take Leningrad and its environs, a second 
through the White Russian S.S.R. to capture 
Moscow and the surrounding region, and the 
third through the Ukraine to Rostov and then 
into the Caucasus. Also included in the German 
plans were operations in the far north from Fin- 
land to capture the White Sea region of the 
U. S.S.R. Success of these plans would have 
given the Germans all of the Soviet Union in Eu- 
rope west of an irregular line extending south- 
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east from Archangel on the White Sea to Astra- 
K ^ a n' on the Caspian Sea, and would have 
^eluded the vital network of waterways includ- 
ing the Volga R., the principal traffic artery in 
the L.5.S.R. in Europe. 

Complete control of this vast area, especially 
of the Ukraine and the Caucasus, would have 
e ven Germany enormous advantages. It would 
have immeasurably strengthened its war poten- 
tial, assured it adequate food supplies, and 
yielded millions of slave laborers for German in- 
dustries, thereby releasing German manpower 
for military purposes. If not sufficient to guaran- 
tee victory in the war as a whole, a successful 
campaign would at least, have enabled Ger- 
many to fight indefinitely. No less important 
would have been the strategic advantages. The 
conquest of Soviet Asia would have been a rela- 
tively easy operation, and then the Germans 
from the west and the Japanese from the east 
could have crushed China to extend their do- 
minion from the Pacific to the Atlantic Ocean. 
From the Caucasus, Germany could next have 
descended on the Middle East to take and ex- 
ploit the oil resources of Iran, Iraq, Saudi Arabia; 
and, from the Middle East, Soviet Asia, and con- 
quered China, the Axis could have over- 
whelmed India. Thus, no campaign, with the 
possible exception of the Battle of Britain, was 
fraught with issues of such magnitude as was 
the invasion of the Soviet Union. 

Operation Barbarossa began at 3 a.m. on June 
22, 1941, 127 years to the day after the Grande 
Armee of the French emperor Napoleon I in- 
vaded Russia. Enormously exceeding Napole- 
on's effort in scope and number of men, Hitler's 
invasion was begun on a front of 2000 mi., ex- 
tending from the Arctic Ocean to the Black Sea. 
The initial operations were directed personally 
by Hitler, who established field headquarters 
behind the front. Three army groups totaling 
approximately 3,000,000 men and the best 
equipment the Wehrmacht possessed, includ- 
ing about 15,000 tanks, were hurled at the Soviet 
defending forces; the Luftwaffe used four air 
fleets, composed of the finest combat aviation 
used in the war up to that time. After the fight- 
ing began, the Axis forces were augmented by a 
number of Italian divisions and by a Spanish 
force, called the Blue Division. Detachments of 
Hungarian, Slovakian, and Albanian troops also 
fought in the Axis armies. 

German operational plans provided for a 
blitzkrieg, estimated to last no more than four 
months; the optimum expectation among Ger- 
man strategists was about three months. Hitler 
predicted a victory in six weeks, and many Al- 


lied military experts concurred in his low esti- 
mate of the ability of the Soviet Union to de- 
fend itself. The Germans used tactics that had 
proved successful in previous lightning victo- 
ries. Following large-scale air attacks, panzer 
units drove deep wedges into Soviet forces and 
created gaps in their dispositions, through 
which poured motorized infantry to fan out be- 
hind the Soviet army lines and surround and 
capture, or, with the aid of tanks and planes, de- 
stroy the Soviet troops trapped in these encir- 
clements. The Germans scored immediate suc- 
cesses, took large numbers of prisoners, and 
captured great quantities of equipment. 

As Hitler's veteran legions advanced with 
crushing force against the Soviet army, which 
was receiving its first baptism of fire in struggle 
with a powerful modern army, Stalin concen- 
trated the direction of the entire Soviet war ef- 
fort in the State Defense Committee, consisting 
of himself and four other members of the all- 
powerful Politburo of the Soviet Communist 
Party, including the minister of foreign affairs, 
Vyacheslav Mikhailovich Molotov, and the min- 
ister of internal affairs and head of the secret 
police or N.K.V.D., Lavrenti Pavlovich Berya. 
Like Hitler in the German camp, Stalin assumed 
personal direction of the military operations of 
the Soviet Union. Stavka , general headquarters 
of the Soviet army, w*as established in his office 
in the Kremlin. Stalin divided the front into 
three main sectors, placing Politburo member 
Marshal Klement Voroshilov in command of the 
northern or Leningrad front, minister of defense 
Marshal Semen Konstantinovich Timoshenko in 
command of the central or Moscow front, and 
deputy defense minister Marshal Semen Mi- 
khailovich Budenny in command of the south- 
ern front. 

By July 11, when the Wehrmacht paused 
briefly to regroup its forces for further opera- 
tions, it had reported the capture of 300,000 
men and the destruction or capture of 7000 
planes, 4000 tanks, and 3000 artillery' pieces. Up 
to that time the Soviet army had not made a sin- 
gle major counterattack. The German drive was 
resumed on July 15 with rapid advances on all 
fronts. At the end of the first month of fighting 
the Axis had gained about 175,000 sq.mi. of So- 
viet territory. Throughout the campaign the 
Germans practiced inhuman barbarities on the 
Soviet population, uniting it in bitter hostility to 
the invaders. 

During the latter part of July and in August, 
stiffened Soviet resistance slowed the German 
advance on the northern and central fronts; the 
greatest gain was made on the southern front. 
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In the northern sector, the Germans captured 
Novgorod, between Leningrad and Moscow, on 
Aug. 26, and Tallinn, in Estonia, on Aug. 29. On 
the following day the Finns, allied with the Ger- 
mans, occupied Viipuri (now Vyborg), on the 
Karelian Isthmus and advanced toward Lenin- 
grad. During this period the Leningrad-Mur- 
mansk and leningrad-Moscow rail lines were 
cut by the Axis. On the central front Smolensk, 
about 225 miles s.w. of Moscow, which the Ger- 
mans had reached on July 17, fell to them on 
Aug. 15. The Soviet army counterattacked at 
Smolensk. Disaster loomed on the southern 
front, where Kiev, third-largest city in the 
U.S.S.R., was besieged on Aug. 8 and Odessa 
was besieged on Aug. 13, and where the major 
forces of Budenny's command were driven back 
across the Dniester R. on Aug. 16. In accordance 
with the so-called scorched-earth policy, re- 
treating Soviet forces dynamited the giant 
Dnepropetrovsk hydroelectric installations to 
prevent them from being used by the Germans. 
At the end of the second month of fighting, the 
Axis had gained an additional 125,000 sq.mi. of 
Soviet territory, most of it in the Ukraine, and 
the Germans were still advancing rapidly on the 
southern front. By the end of August, the Ger- 
mans had captured Nikolayev on the Black Sea 
and were threatening to break through into the 
mineral-rich Donetz basin and into the Crimea. 

During July and August a Russo-British alli- 
ance was concluded. An agreement signed in 
Moscow on July 12 pledged the two govern- 
ments "to render each other assistance and sup- 
port of all kinds in the present war against 
Hitlerite Germany" and not to "negotiate nor 
conclude an armistice or treaty of peace except 
by mutual agreement". On Aug. 16, the British 
signed another agreement in Moscow, promis- 
ing to supply arms and other war materials to 
the Soviet Union on a credit basis. Because the 
established routes of transportation were under 
Axis attack, the Russo-British allies decided on 
the occupation of Iran in order to secure a route 
of supply across Iran from the Persian Gulf to 
the Caucasus region of the U.S.S.R. In the south- 
ern part of Iran, the British, after seizing control 
of Bandar Shahpuron the Persian Gulf, southern 
terminus of the Trans-Iranian railroad, moved 
northward and captured the oil refineries at 
Abadan; in the northwest, Soviet troops occu- 
pied Tabriz. The U.S.S.R. was thus assured of a 
route for the transportation of badly needed 
supplies. A tripartite agreement was signed in 
Moscow on Oct. 1 by representatives of the 
U.S.S.R., Great Britain, and the U.S. It provided 
for the dispatch of American and British muni- 


tions and equipment to the Soviet Union for ** 
following nine months. On Oct. 30 the U.S^ a ,1 
the U.S.S.R. a credit of $1,000,000,000 foAC 
purchase of war supplies. 

In the period after Sept. 1, the German Sitz- 
krieg in the Soviet Union reached its pinnae" 
and failed. On the northern front the Finns ana 
Germans closed in on Leningrad; on Sept in 
they began a systematic artillery and aerial bom- 
bardment of the city. Despite great hardship, 
the population and garrison refused either tc 
surrender or evacuate Leningrad; occasional 
the defenders made small local counterattacks, 
in October, Voroshilov was removed from the 
Soviet command of the northern front. 

On the central front, Soviet counterattacks in 
September in the Smolensk and Bryansk sectors 
slowed the German advance on Moscow; but in 
October, following a speech by Hitler in which 
he promised an imminent victory in the war, the 
Wehrmacht launched a series of powerful at- 
tacks. Orel, about 200 miles s.w. of Moscow 1 , fell 
to the Germans on Oct. 9. In rapid succession 
the Germans took a number of important cities 
on the approaches to Moscow, including 
Bryansk on the 13th, Vyaz'ma on the 14th, and 
Tula on the 16th. The fall of Tula, less than 100 
miles s. of Moscow, created a desperate situa- 
tion for the Soviet defenders. The German drive 
reached to within 30 mi. of the capital. At one 
point advance units were only 5 mi. from Mos- 
cow. Furious Soviet counterattacks developed 
at all the menaced points. Great losses of men 
and materiel were sustained by both sides. By 
the end of November, the German drive was 
stopped, and Soviet morale improved. 

Meanwhile, a calamitous situation for the So- 
viet forces had developed on the southern 
front. German troops crossed the Dnieper at 
many points and took Chernigov, northeast of 
Kiev, on Sept. 13. Seven days later, the Germans 
occupied Kiev, taking 400,000 prisoners; on the 
same day they also captured Poltava, about 170 
mi. to the southeast. Khar'kov was lost on Oct. 
26. German penetration of the Crimean penin- 
sula was achieved on Nov. 1 with the aid of par- 
achute troops. The Germans overran the penin- 
sula, taking the Crimean capital of Simferopol' 
on Nov. 3. The port and naval base of Sevasto- 
pol' held out until the end of the year, but 
Kerch', on the eastern extremity of the Crimean 
peninsula, fell on Nov. 18, placing the Germans 
within easy striking distance of the Caucasian 
shore of the Black Sea. Overwhelming disaster 
impended with the fall, on Nov. 23, of Rostov, at 
the head of the Sea of Azov, and the gateway to 
the Caucasus. 
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The Soviet army subsequently made a deter- 
mined and successful counterattack, recaptur- 
ing Rostov on Nov. 30 and Taganrog on Dec. 4. 
Two days later Stalin ordered a general counter- 
offensive on the entire front. Hitler, unable to 
take Leningrad and Moscow, his expectations of 
a blitzkrieg victory shattered, his troops beset by 
an unusually early and severe winter for which 
they were neither adequately clothed nor 
equipped, and unaware of his enemy's decision 
to take the initiative, overruled his generals. 
They advised a retreat to the west to shorten 
their lines in preparation for further advances in 
the spring. On Dec. 8 Hitler announced the sus- 
pension of further hostilities for the duration of 
the winter. 

By that time, the Axis had suffered losses esti- 
mated by U.S, military observers at 1,300, 000 
dead and twice as many wounded and missing. 
Soviet losses, including civilian casualties, were 
undoubtedly much greater. When Hitler gave 
his order to suspend hostilities, the Axis held 
approximately 500,000 sq.mi. of Soviet territory, 
comprising about 40 percent of the entire popu- 
lation of the Soviet Union, 41 percent of the 
railway trackage, 38 percent of the grain pro- 
duction, 84 percent of the sugar, 65 percent of 
the coal, 68 percent of the pig iron, 58 percent 
of the steel, and 60 percent of the aluminum of 
the U.S.S.R. In short, the Soviet Union had suf- 
fered a catastrophe, but it had not been beaten, 
and it still possessed immense fighting capac- 
ities. 

THE WAR DEVELOPS INTO A GLOBAL 

CONFLICT 

As the German government decreed a halt in 
operations in Europe, its Axis partner on the 
other side of the world struck at the U S. With 
the surprise attack on Dec. 7, 1941, on the Amer- 
ican naval base at Pearl Harbor (q.v.) in the Ha- 
waiian Islands, Japan transformed the European 
war into a global conflict involving all the great 
powers. 

Background of the Japanese-American War. 

After the passage of the Lend-Lease Act in early 
1941, large amounts of munitions and supplies 
began to be carried to the British Isles from the 
U.S. in defiance of the German sea and air 
blockade. At the end of March the U.S. govern- 
ment seized 300,000 tons of Axis shipping in 
American ports. In April the U.S. concluded an 
agreement with the Danish ambassador to this 
country, which, in effect, placed Greenland 
under the protective custody of the U.S. for the 
duration of the war. On May 21 the U.S. suf- 
fered its first maritime casualty, when the mer- 
chantman Robin Moor was torpedoed by a Ger- 
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man submarine and sunk in the South Atlantic. 
Other sinkings followed. On June 14 Roosevelt 
issued an executive order freezing the American 
assets of the nationals of German*. , Italy, and the 
countries occupied by them. On June 16, to 
combat espionage by the Axis, the U.S. ordered 
the closing by July 10 and July 15 of ail German 
and Italian consulates, respectively, in the L.S. 

Following the German Invasion of the Soviet 
Union, the Roosevelt administration extended 
the provisions of the Lend-Lease Act to the 
U.S.S.R., and American supplies began to flow 
across the North Atlantic to Murmansk and 
across the Pacific to Vladivostok. On July 7 
American troops were landed in Iceland, in a 
move intended, as Roosevelt told the U.S. Con- 
gress, to prevent German occupation of Iceland 
and Greenland and to protect the North Atlantic 
sea route. The United States Navy was in- 
structed to keep open the sea lanes between 
the U.S., Iceland, and ail outlying American gar- 
risons; it was instructed to shoot if attacked. By 
midsummer, large American naval and air forces 
were patrolling the Atlantic, and on Sept. 11 
President Roosevelt, in a radio broadcast, 
warned the Axis that American warships and 
planes would fire at sight on Axis warships in 
waters vital to American defense. In August, 
Roosevelt met Churchill on a warship at sea, 
and from that dramatic conference issued the 
Atlantic Charter (q.v.), defining in general terms 
the principles underlying the association of the 
British and U.S. governments; see Four Free- 
doms. The U.S. destroyer Kearny was torpedoed 
and damaged by a German submarine off Ice- 
land on October 17; thirteen days later the de- 
stroyer Reuben James was similarly torpedoed 
and sunk off Iceland. Attacks on American mer- 
chantmen continued. The President demanded 
of Congress modification of the Neutrality Act 
to permit the arming of American merchant ves- 
sels and to authorize them to enter belligerent 
ports; see Neutrality. Congress complied by a 
small majority on Nov. 7. 

Tense as was the situation in the Atlantic, a 
still graver crisis developed in 1941 in the Paci- 
fic, as a result of the determined drive by Japan 
for military domination and economic control 
over the peoples and resources of all eastern 
Asia and the rich islands of the western Pacific. 
As late as May 5, the British and U.S. govern- 
ments hoped to conciliate Japan and keep it out 
of the war, and they authorized British and 
American oil companies operating in the Neth- 
erlands Indies to renew for another year their 
1940 contract to deliver 1,800,000 tons of petro- 
leum annually to Japan. 
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Diplomacy, however, failed to prevent a 
steady increase in tension. On May 25 the Japa- 
nese in French Indochina seized $10, 000, OCX) 
worth of American-owned gasoline and other 
goods originally destined for China. Four days 
later, the U.S. suspended the export from the 
Philippines to Japan of raw materials needed by 
the Japanese war machine. Japanese occupation 
of French Indochina on July 23, 1941, was fol- 
lowed by the suspension by the U.S. of diplo- 
matic negotiations then under way in Washing- 
ton for an amicable solution of the differences 
between the Japanese and American govern- 
ments, and the Roosevelt administration froze 
Japanese assets in the U.S. The British and Do- 
minion governments and the Netherlands Indies 
thereupon also froze Japanese assets. The effect 
of these actions was to suspend virtually all of 
Japanese trade relations with those countries, 
and to impose economic sanctions that isolated 
Japan from sources of oil, tin, rubber, scrap iron, 
and other basic raw materials in which it was 
deficient and which were vita! for the con- 
tinued operation of its economy and war ma- 
chine. 

Japan therefore had to choose between the 
two alternatives implicit in its situation ever 
since it had become involved in the attempt to 
conquer China. One alternative was compliance 
with the frequently expressed American de- 
mands for its withdrawal from China and its 
pursuit of a policy of noninterference in the in- 
ternal affairs of other countries. For Japan to 
have fallowed this course would have meant an 
end to its status as one of the major powers of 
the world, and, at least in the view of its govern- 
ment, would have resulted in its subordination 
to the U.S. The other alternative was war with 
the U.S. Considered solely on the basis of a 
comparison of the strength of the two coun- 
tries, victory in a war with the U.S. was unlikely. 
When weighed, however, in the context of an 
anticipated Axis victory over the U.S.S.R. and, in 
consequence, a German-Japanese alliance that 
could bring its full power to bear against the 
U.S. from Europe and Asia, victory seemed to 
the Japanese almost certain. 

The Japanese government elected the second 
course, war. After occupying French Indochina, 
it began the rapid conversion of Saigon and 
other strategically situated points into bases for 
attacks on Malaya and western Pacific islands. It 
also attempted to gain time to perfect its plans 
by resuming diplomatic negotiations with the 
U.S. for a solution of outstanding differences. 
An exchange of notes followed. 

On Oct. 2 the U.S. requested Japan to clarify 


its intentions on the withdrawal of Japanese 
troops from China and French Indochina. The 
Japanese reply did not satisfy the U.S. and was 
rejected on Nov. 26 as offering no basis either 
for a peaceful settlement or even a temporary 
adjustment of the issues at stake. In rejecting 
the Japanese reply, the U.S. government made a 
series of eight proposals, considered by manv 
historians to constitute a virtual ultimatum be- 
cause of their obvious unacceptability. 

On Nov. 27, Japan signed a five-year exten- 
sion of the Anti-Comintern Pact with Germany 
and Italy. Reports of heavy Japanese troop con- 
centration in southern French Indochina led 
President Roosevelt to ask the Japanese govern- 
ment on Dec. 2 for an explanation. The Japanese 
replied that the reports were exaggerated. On 
Dec. 6 Roosevelt appealed to the Japanese Em- 
peror to "give thought in this definite emer- 
gency to ways of dispelling the dark clouds". 

In the early morning hours of Dec. 7 Japanese 
diplomats in Washington met Secretary of State 
Cordell Hull to inform him that Japan rejected 
the American proposals of Nov. 26, that it could 
not accept the perpetuation of the "dominant 
position the United States had hitherto occu- 
pied not only in China but in other areas of East 
Asia", and that Japan considered it impossible 
to reach an agreement through further negotia- 
tion. While this meeting was in progress the 
long-planned Japanese attack on Pearl Harbor 
had already begun, largely without the knowl- 
edge of the Japanese diplomats or of most of 
the civilian government. In Japan, the govern- 
ment, largely influenced by the military forces, 
declared war on the U.S. and Great Britain. 

The Japanese Attack. The Japanese aerial 
bombardment of Pearl Harbor completely sur- 
prised the American forces, resulting in the de- 
struction of much of the U.S. Pacific fleet. Si- 
multaneously the Japanese launched surprise 
naval and air attacks on the U.S. bases at Guam 
and at Midway and Wake islands, while Japa- 
nese army forces attacked Hong Kong, Malaya, 
and the Philippine Islands. The ultimate objec- 
tive of the, Japanese was thus made clear: the at- 
tacks were aimed at nothing less than the com- 
plete expulsion of the U.S., Great Britain, and all 
other Western powers from the Orient. 

President Roosevelt appeared before Con- 
gress on Dec. 8, and in a brief, memorable ad- 
dress called for a formal declaration of war 
against Japan, referring to the Japanese assault 
as an "unprovoked and dastardly attack", and to 
the date of the attack as "a date which will live 
in infamy". Shortly thereafter, war declarations 
against the U.S. were issued by Germany and 
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Italy; Congress formally declared war on those 
countries on Dec. 11, and the U.S. was there- 
upon fully engaged in the war against the Axis 
Powers. 

The suddenness of the Japanese onslaught 
caught the U.S., British, and Dutch forces in the 
Far East almost totally unprepared. Guam and 
Wake Island were captured almost at once, 
Thailand cooperated with the Japanese, and the 
British were compelled to give up Hong Kong 
on Christmas Day, 1941. Large Japanese forces 
landed in the Netherlands East Indies, and by 
the end of 1941 the 200, (XX) Japanese troops in- 
vading the island of Luzon in the Philippines 
were already advancing on the capital city of 
Manila. 

The Fail of the Philippines. Having immobil- 
ized the remnants of the U.S. Pacific fleet at Ha- 
waii, and having shattered U.S. air forces in the 
Philippines by surprise bombardments of the 
U.S. airfields, the Japanese, quick to take advan- 
tage of their immunity from naval and air attack, 
brought overwhelming reinforcements into the 
Philippines. Manila fell on Jan. 2, 1942, and the 
American-Filipino defense forces, under Lieu- 
tenant General (later General of the Army) 
Douglas MacArthur, escaped an attempted en- 


An ammunition magazine explodes aboard the U.S. 5. 
Shaw during the Japanese attack on Pear / Harbor on 
Dec. 7, 1941. On the following day \ f President Franklin 
D. Roosevelt requested the Congress to declare war on 
japan. upi 

circiement by retreating to the difficult terrain 
of the Bataan Peninsula in southern Luzon. Cut 
off from all sources of supply, without air sup- 
port, and outnumbered by five to one, the 
43,000 U.S. -Filipino defenders stubbornly re- 
sisted the invaders for three months, upsetting 
the Japanese schedule of conquest and gaining 
precious time for Allied war preparations. Ba- 
taan fell on April 9, 1942; General MacArthur 
had shortly before been ordered by President 
Roosevelt to proceed to Australia and assume 
command of U.S. forces in the southwest Paci- 
fic. The defense command in the Philippines 
passed to Major General (later General) Jona- 
than Mayhew Wainwright, who succeeded in 
extricating some 7000 troops and 3000 civilians 
from the Japanese advance and withdrew to the 
island fortress of Corregidor in Manila harbor to 
make the final defense effort. After a bitter 
struggle lasting nearly a month, Corregidor was 
captured by the Japanese on May 6, 1942. The 
Japanese had thus won control of the Philip- 
pines, although American and Filipino guerrilla 
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fighters were active in certain areas throughout 
the course of the war. 

The Fall of Malaya. The invasion of Malaya, 
carried out by 100, (XX) well -equipped Japanese 
troops under General Tomoyuki Yamashita 
(1885-1946), proceeded rapidly against a force 
of 60,000 British, Australian, and Indian troops 
commanded by British Lieutenant General Ar- 
thur Ernest Percival (1887-1966). Japanese infil- 
tration tactics and superiority of numbers and 
equipment forced the defenders to fait back on 
the British base at Singapore on Jan. 31, 1942. 
The defensive power of that fortress however, 
had been seriously weakened early in Decem- 
ber when Japanese bombers sank the British 
battleship Prince of Wales and the battle cruiser 
Repulse. The defenses of Singapore had been 
planned, moreover, on the theory that the city 
could be attacked only by sea; its heavy guns 
were mounted so that they could be aimed only 
seaward and were therefore useless against the 
land-based attack of the Japanese. Singapore 
had fewer than 200 planes to meet the on- 
slaught of more than 400 Japanese planes. After 
considerable preparation by aerial and artillery 
bombardment from the mainland, the Japanese 
launched their final assault on Singapore on 
Feb. 9, and General Percival surrendered uncon- 
ditionally on Feb. 15. The capture of Singapore 
was perhaps the most important victory ever 
won by the Japanese, whose prestige in the 
Orient was greatly heightened by this humilia- 
tion of the British imperial forces. 

The Tall of the Netherlands indies. The East 
Indian Archipelago, rich in oil, rubber, copra, 
coffee, rice, and other resources, was a prime 
objective of the Japanese advance. The first Jap- 
anese landing in the archipelago was made at 
Sarawak, a small British protectorate in north- 
west Borneo, on Dec. 17, ten days after Pear! 
Harbor. After capturing the Dutch naval base at 
Amboina in the Moluccas, the Japanese began a 
series of air raids on other bases at Surabaja, Ba- 
tavia, Palembang, and Kupang. Landings were 
also made by the Japanese in New Guinea, New 
Britain, and the Bismarck Archipelago, and the 
strategically situated naval and air bases at Ra~ 
baui, in New Britain, and at Kavieng, in New Ire- 
land, were taken. By the end of February, the 
Japanese had attained control of Sumatra, Bor- 
neo, and Celebes; Java was captured on March 
10 . 

The Burma Campaign. The Japanese launched 
the invasion of Burma on Jan. 15, 1942. The ini- 
tiation of this action was motivated by three 
strategic objectives: the elimination of British 
forces in Burma, whose presence constituted a 


threat to the exposed Japanese flank in Malaya; 
the cutting of the Burma Road, over which most 
of the Allied supplies for China were trans- 
ported, an act that would seriously hamper Chi- 
nese military operations; and the securing of 
Burma as an essential base for projected Japa- 
nese operations in India. The Japanese sent two 
columns into Burma from Thailand, one at- 
tacking through the south and the other ad- 
vancing into central Burma toward the Salween 
R. The invasion proceeded rapidly against weak 
British and native resistance. Moulmein was 
taken on Jan. 31, and the two Japanese columns 
were thereupon joined. The hastily established 
British defense line along the Salween R. was 
broken after a fierce struggle, and on March 8 
the Japanese occupied Rangoon. The invaders 
then dispatched a column to attack Lashio, the 
terminus of the Burma Road; that city was cap- 
tured on April 28, effectively cutting the chief 
land connection between China and her allies. 
With the capture of Mandalay on May 1, the 
conquest of Burma was complete. The British 
withdrew to India and began preparations for a 
counteroffensive. American forces under Lieu- 
tenant General Joseph W. Stilwell played an im- 
portant role in the campaigns in Burma. 

Battles of the Coral Sea and Midway. In mid- 
April, 1942, U.S. intelligence, by deciphering 
Japanese codes, uncovered a Japanese plan to 
occupy Tuiago in the Solomon islands with one 
landing force, to seize Port Moresby with an- 
other force by invading through the Louisade 
Archipelago, and to destroy any Allied force 
that might attempt to interfere with these land- 
ings. All U.S. naval ships available in Hawaii and 
the western Pacific, totaling about half the size 
of the Japanese forces, were sent to stop the 
Japanese. The ensuing battle on May 8 was one 
of the major sea-air engagements of the war in 
the Pacific; see Coral Sea, Battle of The. The de- 
struction of the Japanese fleets by U.S. carrier- 
based planes in this engagement temporarily 
halted the southward advance of the Japanese 
and furnished the U.S. with its first major victory 
of the war. 

A second victory was won in June, 1942. Early 
in that month a strong Japanese task force was 
discovered approaching Midway Island. Ameri- 
can land- and carrier-based planes attacked at 
once, launching a fierce battle that raged for 
four days; see Midway. Islands. The final out- 
come of the battle was the complete defeat, 
with heavy losses, of the Japanese in their at- 
tempt to take Midway. The heavy losses in- 
flicted on the Japanese fleet averted any Japa- 
nese assaults on Hawaii and also prevented the 
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Japanese from supporting their forces in the 
South Pacific. From this time forth the Japanese 
forces were overextended throughout the Paci- 
fic and could never again muster sufficient 
naval strength to prevent the capture of japa- 
nese bases by Allied amphibious movements to- 
ward Japan. 

Battle of the Solomon Islands. The first offen- 
sive land action taken by the (J.$. in the Pacific 
theater was the counteroffensive launched in 
August, 1942, against Japanese forces that had 
occupied the Solomon Islands in January, 1942. 
American Marine forces seized the Tulagi, Gav- 
utu, and Tanambogo islands and established a 
beachhead on Guadalcanal (q.v.). For three 
months, despite powerful Japanese counterat- 
tacks and a severe shortage of supplies, the Ma- 
rines held their ground. The final Japanese at- 
tempt to dislodge the U.S. forces was initiated 
in November with a combined land and sea at- 
tack, precipitating a bitter naval battle (Nov. 
13-15), which resulted in a complete victory for 
the U.S. In a series of severe naval battles 
marked by heavy losses on both sides, the Allies 
then steadily pushed the Japanese out of one 
Solomon Islands base after another. The cam- 
paign culminated late in 1943 in the capture of 
Bougainville, marking the end of Japanese 
power in the Solomons and initiating the shift 
of American strategy from defensive operations. 
Battle for New Guinea. The Japanese advance 
into the Solomon Islands in January, 1942, was 
followed early in March by landings on the 
island of New Guinea in preparation for an at- 
tack on Australia. By early autumn the Japanese 
armed forces had penetrated to within 35 mi. of 
Port Moresby, the strategically important Allied 
base on the southern coast of the island. Gen- 
eral MacArthur, who had been appointed com- 
mander of all the Allied forces in this area, 
launched a successful counteroffensive on Sept. 
25, driving the Japanese back to the north coast. 

The major Allied offensive in New Guinea 
was opened in June, 1943, with a series of am- 
phibious operations that captured the Japanese 
bases at Lae and Saiamaua, on the northeast 
coast of the island. While MacArthur was 
gaining control of the Huon peninsula and the 
northern coast of New Guinea with rapid naval, 
air, and amphibious attacks, naval forces under 
Admiral William Frederick Halsey gained con- 
trol of the Solomon Islands. The great Japanese 
base at Rabaul was thus brought within easy 
striking distance of several U.S. bases and cut 
off from all possibility of reinforcement. The 
Americans therefore simply bypassed Rabaui, 
which remained isolated and powerless. 


The Chinese Front. The Japanese advances > 
Southeast Asia and the South Pacific resulted n 
the transfer of large quantities of military sup- 
plies, which would otherwise have been fi- 
nished to the embattled Chinese armies, to A- 
lied forces in other areas. Nevertheless, the 
Chinese, under the leadership of Chiang Ka - 
shek, continued their effective war of attrition 
against the invaders and were even able to score 
a decisive victory over the Japanese at Chang- 
sha. At the beginning of 1942 the Chinese were 
engaging 57 Japanese army divisions, com- 
prising about one third of the entire army of the 
Japanese empire, in January a Japanese mecha- 
nized force of 100,000 troops marched on 
Changsha. Despite the inadequacy of their ar- 
mament, the Chinese routed the attackers, who 
suffered a loss of about 57,000 casualties. Al- 
though this victory heartened the Chinese, the 
cutting of the Burma Road in April, 1942, was a 
severe setback to their hopes for sufficient sup- 
plies to make possible the early expulsion of the 
enemy. Subsequent Chinese actions against the 
invaders received valuable air support from U.S. 
bombing forces stationed at secret air fields in 
China, and especially from the so-called "Flying 
Tigers" organized by Brigadier Genera! Claire 
Lee Chennault. 

The Aleutian Campaign. The first landing by 
Axis forces on North American soil occurred in 
June, 1942, when the Japanese occupied the 
western Aleutian islands of Attu, Agattu, and 
Kiska. American operations against the invaders 
during the remainder of 1942 were restricted to 
harassing air and naval attacks on their sea lines 
of supply and their installations. The Japanese, 
finding their forces overextended, were com- 
pelled to abandon Agattu in October. In Janu- 
ary, 1943, U.S. army forces occupied Amchitka 
Island, about 70 miles s.e, of Kiska, as a base for 
the projected assault on the enemy-occupied 
islands. The final attack was launched on May 
11, 1943, with a landing in force on Attu, where 
the entire Japanese occupation force was wiped 
out in a violent struggle lasting until May 30. In 
mid-August a joint U.S. -Canadian force landed 
on Kiska to find that the Japanese had earlier 
abandoned the island to avoid the fate of the 
Attu garrison. No landings were ever effected in 
North America thereafter by the Axis armies. 
THE WAR IN AFRICA 

Simultaneously with the entry of the U.S. into 
the war and the spread of conflict to southeast 
Asia and the Pacific, a number of significant 
campaigns were conducted in east Africa. Dur- 
ing most of 1941 the situation in Libya was 
static, with advance units of German and Italian 
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•nrces. under Rommel, based at Salum on the 
E-'.otian border, and the British forces, under 
holding advance posts at beseiged To- 
:: ruK.. about 50 mi. to the west. The British 
"aunched a major offensive in November, 1941, 
ana, after establishing contact with the garrison 
at Tobruk, quickly drove the enemy back almost 
350 mi. to El Agheiia. There, after receiving rein- 
rorcements and tanks, planes, and artillery, 
Rommel halted the British onslaught. 

Rommel's counteroffensive began in May, 
1942. He succeeded in destroying four fifths of 
the British tank force, and in an advance headed 
by the Afrika Korps drove the British back to Ei 
Aaroein, well within the Egyptian border and 
oniv 70 mi. from Alexandria and 300 mi. from 
the Suez Canal. 

Soon afterward, in August, 1942, General 
(later Field Marshal) Bernard Law Montgomery 
was placed in command of the British Eighth 
Army in Egypt, as second-in-command under 
General (later Field Marshal) Sir Harold Rupert 
Leofric George Alexander, British commander 
for the entire Middle Eastern theater. Montgom- 
ery opened the next phase of the campaign on 
Oct. 22 with a four-day artillery bombardment 
followed by a frontal assault against the 40-mi. 
Axis front at E! Alamein. In the air, his assault 
was supported by powerful U.S. and British 
fighter and bomber forces. Two weeks of bitter 
combat ensued, at the end of which the Ger- 
mans were in full retreat. Many prisoners and 
large quantities of materiel were taken by the 
Eighth Army as they pressed the fleeing Afrika 
Korps westward. Six Italian divisions that had 
been supporting the German mechanized for- 
ces, but had been abandoned by them, surren- 
dered en masse. On Nov. 8, Rommel found him- 
self confronted with a new danger: powerful 
U.S. and British forces had landed in Morocco 
and Algeria (see below) and were preparing to 
advance against him from the west. After fight- 
ing a final delaying action at E! Agheiia, he hur- 
riedly abandoned Libya to the Eighth Army, and 
in January, 1943, withdrew to a new defense line 
in eastern Tunisia. 

The monumental struggle at El Alamein was 
one of the decisive battles of World War II. It 
ended for ail time the Axis threat to Egypt and 
the Suez Canal, resulted in the weakening of the 
vaunted Afrika Korps, and facilitated the con- 
quest of all North Africa by the Allies. 

The Allied Invasion of North Africa. The Al- 
lied landings in Morocco and Algeria marked 
the culmination of the greatest naval, sea-and- 
air transport, and amphibious operation under- 
taken up to that time. The operation had been 
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planned at a conference held A, June. 1942. ;r 
Washington, D.C., at which President Roose\eit 
and Prime Minister Churchill, with their respec- 
tive staffs, had discussed the project in detah. 
American Lieutenant Genera: (later General of 
the Army) Dwight David Eisenhower had beer 
appointed to command the entire operation. 
About 150,000 American and 5000 British troops 
were involved; they were transported to their 
Sanding points by 500 troop transports escorted 
by 350 warships. Several thousand additional 
troops were transported by air from the British 
Isles to the scene of operations. The assembling 
of the troops and supplies was effected at ports 
in England, Northern Ireland, and In the eastern 
U.S. The gigantic armada that sailed secretly 
from these ports early in November held Its ren- 
dezvous at Gibraltar, and proceeded to the ac- 
tual landings. 

American troops landed near Oran and Al- 
giers, in Algeria, and near Casablanca, In Mo- 
rocco, during the early hours of Nov. 8, 1942. 
Under the covering support of U.S. and British 
dive bombers, tanks and other mechanized 
equipment were also landed, and the attack 
began. Secret negotiations that had been con- 
ducted by Allied officers with the French au- 
thorities in Algiers for some months prior to the 
invasion culminated in the capture of Algiers a 
fevv f hours after the first landings, by Admiral 
Jean Louis Xavier Francois Darlan. At Oran con- 
siderable initial resistance was met, but the 
strength and mobility of the invading forces 
quickly overcame the French defenders, and the 
city was taken on Nov. 10. At Casablanca, how- 
ever, the French army commander sternly sup- 
pressed an uprising of pro-ASlied French troops, 
and ordered all-out resistance. The French shore 
batteries and the warships anchored in the har- 
bor loosed heavy fire on the landing forces, 
causing considerable damage. The fighting in 
and around Casablanca lasted four days. The 
city was finally surrendered on Nov. 11, on the 
receipt of direct orders from Admiral Darfan to 
cease all resistance. Thus, at the end of tour 
days of fighting, 1500 mi. of coastline and all of 
French North Africa except Tunisia had come 
under the control of the Allies, providing the 
base for an Allied invasion of southern Europe. 
The Tunisian Campaign. Immediately after 
securing their bases at Casablanca, Oran, and 
Algiers, the Allies raced for Tunisia, hoping to 
arrive before Rommel could consolidate his po- 
sition and organize his defense. At FaTd Pass, in 
central Tunisia, however, a German armored di- 
vision advanced 18 mi. through the American 
lines. After halting a counterattack by U.S. tanks, 
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the Germans quickened their advance and cap- 
tured Kasserine Pass. The German panzers were 
finally stopped h\ veteran British ground units, 
U.S. artillery, and L .S. -British air raids. 

Meanwhile, the British Eighth Army was at- 
tacking Rommel along the Mareth Line, the de- 
fensive position he had established in south- 
eastern Tunisia. The two-pronged Allied of- 
fensive prevented Rommel from concentrating 
reserves for use against either enemy, and pre- 
saged his quick defeat. On March 29 Montgom- 
ery outflanked the Mareth Line, forcing the Ger- 
mans northward. In western Tunisia, the U.S. 
troops recaptured FaYd Pass on April 11. Bv May 
3 they had taken Mateur. 

Tunis and Bizerte were taken by the Allies on 
May 7, almost exactly six months after the Allied 
landings. The remaining Axis troops crowded 
into Cape Bon at the northern tip of Tunisia, 
hoping in vain for the arrival of sufficient Axis 
shipping to remove them. Allied planes, war- 
ships, and submarines made certain that such 
aid could not arrive, and the Axis forces were 
compelled to surrender in ever-increasing num- 
bers. About 267,000 Axis troops were captured 
in the entire campaign, most of them during the 
dosing days. The U.S. army lost 18,558 casual- 
ties, including 2184 dead. The British estimated 
that the entire African campaign had cost the 
Axis 750,000 men and enormous quantities of 
supplies. The Allies were in position for an as- 
sault from the south on Hitler's "Fortress Eu- 
rope". 

CONCLUSION OF THE WAR IN EUROPE 

After the victory in Africa the Allies launched an 
immense offensive in Europe, resulting in the 
formation of three major fronts, and accompa- 
nied by a number of momentous political de- 
cisions. These actions, of course, were car- 
ried on simultaneously with the war against 
japan. 

The Casablanca Conference. From Jan. 14 to 
26, a major conference was held in the recently 
captured city of Casablanca by President Roose- 
velt, Prime Minister Churchill, and their military 
staffs. Also in attendance at the conference 
were the leaders of the Free French forces, Gen- 
eral de Gaulle and Genera! Henri Honore Gi- 
raud. Numerous important military decisions 
concerning the plans and coordinated opera- 
tions of the Allies were taken at the conference 
and two major political decisions were made. 
Agreement was reached on the establishment of 
the French Committee of National Liberation, 
which was to organize and lead the Free French 
' armed forces; de Gaulle and Giraud were to 
serve as copresidents of the Committee. Of 


major consequence was a declaration 2 -. 
nouncing that the Allies were determined m 
continue their close cooperation against the 
Axis powers until the latter were driven to un- 
conditional surrender. This declaration, the con- 
tents of which were communicated to StaM 
and Chiang Kai-shek, indicated that the Ax i - 
powers would not be permitted to negotiate 
surrender terms, but would be compelled m 
throw themselves completely on the mercy M 
the victorious Allies. Several historians have 
concluded that this demand for unconditional 
surrender may have prolonged the war by stiff- 
ening the resistance of the Axis nations. 
Phases of the Russo-German War. The pe- 
riod of the Allied victories in North Africa was 
also a time of crucial events along the 3000-mi 
front in the Soviet Union. After checking the 
German blitzkrieg before Moscow, the Soviet 
army launched its first major counteroffensive 
in November, 1941, under the command of 
General Georgi Konstantinovich Zhukov. With 
the onset of the bitter Russian winter, the Sovi- 
ets enjoyed a decided advantage. The Germans 
had expected to smash the Soviet armed forces 
with ease and rapidity and had not prepared for 
a winter campaign. Their troops were often 
without proper clothing and suffered agoniz- 
ingly from the cold. The Red Army, on the other 
hand, was well equipped for winter fighting, 
and its men were inured to low temperatures. 

Under the command of Marshals Timoshenko 
and Voroshilov, the Soviet Army struck along 
the entire front. The Germans fought back fero- 
ciously, but were compelled to retreat. Rostov, 
the great industrial city of the Don R. basin and 
gateway to the Caucasus, was recaptured by So- 
viet troops early in the campaign. The German 
withdrawal was in no sense a rout, however; all 
along the front the Germans drew their forces 
back into prepared winter positions and man- 
aged to hold the key cities captured in their first 
onslaught. By March 15, 1942, the shock of the 
Soviet assault had largely been absorbed, and 
the Germans still occupied the cities of Bryansk, 
Orel, Kursk, and Khar'kov, and were still encir- 
cling Leningrad. Nevertheless, vast areas had 
been retaken by the Soviet troops, and the im- 
mediate threat to Moscow had been eliminated. 

The spring of 1942 brought mud and swollen 
rivers, virtually halting operations by either side. 
Not until May 8 was the Wehrmacht able to 
launch its expected spring offensive. That its 
striking power had been seriously curtailed by 
the unprecedented losses of the previous cam- 
paigns was evidenced by the limitation of the 
new offensive to the southern half of the front; 
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_ av again would the Germans be able to at- 
*,srk along the entire 3000-mi. front. The Ger- 
-an objectives in this attack were to win con- 
,. 0 : of 'the Black Sea by the reduction of 
Sevastopol' in the Crimea; to occupy the Don R. 
D a^n, and thus drive a wedge between the 
southern and central Soviet armies; and to drive 
~;o the Caucasus and capture the rich oil fields 
of Groznyy and Baku. 

fourteen German divisions were hurled into 
the attack on Sevastopol' in June, 1942. After 250 
ua\s of desperate resistance, Soviet troops evac- 
uated the ruined city early in July. The fall of Se- 
vastopol' released a powerful air armada that 
was then available to cover the German assault 
on the second spring objective, the basin of the 
Don. Four German armies, supplemented by 
Hungarian, Rumanian, and Italian troops, con- 
stituting a force of 2,000,000 men, were thrown 
into this advance. The main thrust was aimed at 
Voronezh, on the east bank of the Don R. The 
Germans claimed to have taken the city on July 
1. but the Russian resistance was so obstinate 
that the Germans never actually held the city for 
more than a few days. Elsewhere, the German 
advance repeatedly threatened the Soviet army 
with encirclement, but Marshal Timoshenko 
prevented any such disaster by a succession of 
withdrawals. Late in July the Soviet army evacu- 
ated Rostov, and soon afterward the entire 
lower Don basin was in German hands. The way 
appeared open for Hitler's drive into the Cauca- 
sus. 

The advance of the German panzers into the 
Caucasus was unusually rapid, because the Sovi- 
ets had withdrawn the bulk of their southern ar- 
mies to the line of the Volga and were preparing 
for an all-out defense of the oil fields in the Cas- 
pian area. Maykop, which supplied 7 percent of 
all Soviet petroleum, was taken on Aug. 9, and 
from that point the German armies rapidly 
fanned out toward the southwest. By Oct. 1 the 
Germans had occupied a large segment of the 
Caucasus, but had failed to attain their objec- 
tive. Fierce Soviet counterattacks had halted the 
forward movement of the panzers, and the 
Groznyy and Baku oil fields, furnishing 13 and 
75 percent of Soviet oil, respectively, were still 
occupied by Soviet troops. 

While the rapid German advance was taking 
place in the Caucasus, the northern wing of the 
panzer armies was attacking a great concentra- 
tion of Soviet forces in the bend of the Don R. 
The Soviet army fought hard to slow the oncom- 
ing Germans in this area, but was careful to 
avoid being trapped by the panzers in the natu- 
ral pocket formed by the great bend of the river. 


By mid-August the Soviet troops In this area had 
completed a withdrawal toward Stalingrad (now 
Volgograd; q.v.) and the Germans "nad suc- 
ceeded in reaching the Don, altnoush a; great 

cost. 

The Battle of Stalingrad, in their plan for tak- 
ing Stalingrad the Germans env isaged three stra- 
tegic objectives. The capture of Stalingrad 
would cut the last rail link between the centra; 
Soviet Union and the Caucasus, drive a wedge 
between the Soviet troops in the Caucasus and 
those to the north, and deprive the Soviet armv 
of the use of the Volga for transporting the 
troops and materiel so badly needed by the ar- 
mies keeping the Germans from the complete 
conquest of the Caucasus. Thirty-five of the fin- 
est divisions of the Wehrmacht, under Colonel 
General (later Field Marshal) Friedrich von Pau- 
I us (1890-1957), were sent against Stalingrad. 
German artillery and bombing planes demol- 
ished block after block of modern buildings and 
factories, seeking to dislodge the Soviet troops 
holding the city. As the German tanks and in- 
fantry fought their way into the suburbs and 
then into the center of the city, the workers of 
Stalingrad armed themselves and joined the sol- 
diers on the firing line. Fighting with unprece- 
dented ferocity, the outnumbered defenders 
took a heavy toll of the attackers and repeatedly 
drove them back, but were ultimately forced to 
yield before the sheer weight of numbers and 
armored equipment on the side of the enemy. 
By mid-November the defending force had 
been greatly reduced and was barely able to 
hold positions on the banks of the Volga. 

The Soviet plan of defense called for a coun- 
teroffensive designed to annihilate the attack- 
ers. In great secrecy, the U.S.S.R. deployed four 
army groups to the north, northwest, and south 
of Stalingrad. Vast quantities of artillery, long 
the favorite and most dreaded weapon of the 
Soviet army, w'ere placed at strategic locations 
on the flanks of the German armies. The first 
blows of the counteroffensive were to be aimed 
at those sections of the front manned by Ruma- 
nian, Hungarian, and Italian troops, who were 
known to be considerably inferior to the Ger- 
mans in equipment and fighting spirit. 

All preparations having been completed, the 
counteroffensive was launched by Zhukov on 
Nov. 19, at the very moment w'hen the defense 
of Stalingrad appeared on the verge of collapse. 
First to strike was the Soviet army deployed on 
the northern flank of the German armies; it was 
followed on Nov. 20 by the forces on the north- 
western and southern flanks. Taken completely 
unaware by the suddenness and fury of the So- 
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A Soviet trench mortar crew advances under fire to a 
new position during the Battle of Stalingrad in 1942. 
Russian armies defended their country against the Ger- 
mans through two bitter winters , culminating in the 
brilliant victory at Stalingrad. wide world 

viet onslaught, the Germans were unable to pre- 
vent the junction of the four Soviet army groups 
effected on the fourth day of the attack. Von 
Paulus and his entire Sixth Army, numbering 
about 330,000 men, were surrounded and cut off 
from the main German armies. All attempts by 
the Germans to break out of the rapidly tight- 
ening ring were defeated, and an effort on 
Christmas Day by seven German divisions to 
open an escape corridor from the outside was 
similarly fruitless. By the end of the year, Soviet 
forces in the Stalingrad area had killed 175,000 
Axis troops, and had captured 137,650. On Jan. 
31, 1943, convinced of the hopelessness of fur- 
ther resistance, Von Paulus surrendered his en- 
tire remaining force. 

The Battle of Stalingrad is regarded by histori- 
ans and students of military science as the turn- 
ing point of World War II. Not only was it the 
most terrible disaster ever inflicted on a German 
army in a single operation; the battle for Stalin- 
grad was the high-water mark of the tide of 
German military conquest, and the beginning of 


that long series of Allied offensives in Europe 
that was to culminate in the total defeat of the 
Axis powers. 

The Invasion of Sicily. After the surrender of 
Axis armies in North Africa in the spring of 1943, 
Allied armies in that area entered a period of in- 
tensive training while a vast armada was assem- 
bled for the projected invasion of Sicily. The 
ports and airfields of Sicily and various nearby 
islands were systematically bombed by planes 
based on widely scattered airfields in North Af- 
rica. On June 11, after twenty days of unrelent- 
ing air assault and several naval bombardments, 
the fortified Italian island of Pantelleria, 80 miles 
S.w. of Sicily, surrendered to the Allies to avoid 
further destruction. This great victory of Allied 
air and naval power greatly facilitated the prep- 
arations for the assault on the Sicilian mainland. 

The Allied invasion of Sicily began during the 
night of July 9-10. Parachute troops of the U.S. 
82nd Airborne Division were dropped at strate- 
gic points, from which they launched local at- 
tacks to divert the enemy from defense of the 
shoreline. The troops making the landings on 
the beaches were transported by about 3200 
vessels, protected by aircraft and a large fleet of 
warships. British General Alexander was in com- 
mand of the entire operation; Montgomery 
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commanded the British-Canadian Eighth Army 
which landed on the southeastern coast, while 
U.S. Lieutenant General (later General) George 
Smith Patton commanded the U.S. Seventh 
Army, which landed at Gela and Licata on the 
southern coast. Only token resistance was of- 
fered to the Allied advance by the Italian troops 
in Sicily, who displayed their developing oppo- 
sition to the fascist regime of Mussolini and to 
the Germans by surrendering to the Allies in 
ever-increasing numbers. The three German di- 
visions in Sicily, on the other hand, organized a 
determined defense of the island. 

In the initial phases of the campaign, both of 
the Allied invasion forces pushed forward rap- 
idly. The U.S. Seventh Army advanced quickly to 
the westward along the coast and, after over- 
running Marsala, turned northward and cap- 
tured Palermo on July 23, two weeks after the 
start of the invasion. The British moved with 
equal rapidity along the eastern coast until they 
reached Catania, on the slopes of Mt. Etna. Here 
they encountered a strongly entrenched Ger- 
man force, which, with the aid of the favorable 
terrain, succeeded in temporarily checking the 
British advance. Messina was taken by the Allies 
on Aug. 17, ending the Sicilian campaign thirty- 
eight days after the first landings. 

The conquest of Sicily led to several strategic 
and political gains for the Allies. Almost the en- 
tire Italian navy, including five battleships, 
seven cruisers, and eleven destroyers, joined the 
Allies at Malta. Allied control of the western 
Mediterranean was greatly strengthened, and 
with the removal of the Italian navy from the 
Axis forces, a considerable part of the Allied na- 
vies was freed for operations against japan. The 
Sicilian campaign, moreover, was the immedi- 
ate cause of the downfall of the Mussolini gov- 
ernment and the end of fascism in Italy. 

The Fall of Mussolini. Combined with the 
crushing defeats inflicted on Italian armies in 
North Africa and the loss of Libya, the loss of Si- 
cily precipitated a major political crisis in Italy. 
Criticism of Mussolini's conduct of the war in- 
tensified; peace demonstrations were held in 
many cities; strikes and sabotage in war indus- 
tries increased. Late in July the Fascist Grand 
Council voted a lack of confidence in Musso- 
lini's regime, and on July 25 King Victor Emman- 
uel Hi ordered the resignation of Mussolini and' 
his government. The ousted dictator and a num- 
ber of his chief aides were placed under arrest, 
and a new government headed by Marshal Pi- 
etro Badoglio was established. One of the first 
actions taken by the new government was the 
dissolution of the Fascist Party and of all other 


fascist organizations and institutions. Badoglio 
announced that Italy would continue in the war 
on the side of Germany, but in the face of the 
mounting protest movement and the continued 
Allied advance in Sicily, he was forced to re- 
verse this decision. On Aug. 15 he sent a repre- 
sentative to Lisbon, Portugal, with full authori- 
zation to offer to join the Allies after the Allied 
invasion of Italy had begun. This offer was ac- 
cepted and an armistice between Italy and the 
Allies was signed on Sept. 3, but for political and 
other reasons was not made public until Sept. 8. 
For a detailed account of the events in Italy 
leading to the downfall of Mussolini, and for 
subsequent political developments in Italy, see 
Italy: History: World War IL 
The Italian Campaign. The date of the accept- 
ance of Italy as a member of the Allies, Sept. 3, 
was also the date of the invasion of southern 
Italy by the British Eighth Army under Mont- 
gomery. After crossing the Strait of Messina and 
taking Reggio di Calabria, at the toe of the Ital- 
ian boot, the British advanced northward along 
the western coast of Italy. On Sept. 9, the day 
after the publication of the Italian-Allied ac- 
cord, an Allied invasion fleet so vast that its 
ships covered 1000 sq.mi. of the Tyrrhenian Sea 
approached Salerno, south of Naples. One U.S. 
and two British divisions of the Anglo-American 
Fifth Army, commanded by U.S. Lieutenant 
General (later General) Mark Wayne Clark, were 
landed at Salerno. They were immediately at- 
tacked by a powerful German panzer division, 
supported by two other divisions. The invading 
force seized the port of Salerno and established 
a narrow bridgehead 24 mi. long, which on sev- 
eral occasions was almost split by fierce German 
counterattacks. Aided by the overwhelming 
might of the Allied air forces, the invaders man- 
aged to repel the German attacks and to consol- 
idate their positions, making possible the land- 
ing of additional troops and great quantities of 
supplies. 

By Sept. 16 the Fifth Army had driven an 8-mi. 
wedge into the German lines, and on the fol- 
lowing day a junction was effected between the 
Fifth and Eighth Armies. On Sept. 28 the British 
captured Foggia, the greatest air base in south- 
ern Italy, which had, however, been severely 
damaged by Allied air raids. On the eastern sec- 
tor of the front , the Fifth Army took Naples ort 
Oct. 2, after the Germans had thoroughly looted 
the city, burned much of it, and blocked the 
harbor with sunken ships. The Allies had thus 
established a continuous front extending across 
the Italian peninsula from Naples to the Adriatic 
coast. 
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From this point, the Allied advance was slow, 
difficult, and costly. Muddy fields, rivers swollen 
by heavy rains, and the mountainous terrain 
combined to slow the Allies and aid the Ger- 
mans, who resisted stubbornly at all points and 
on several occasions impeded the Allied ad- 
vance by flooding the coastal areas from reser- 
voirs in the hills. Allied gains were rarely more 
than 3 or 4 mi., each forward movement requir- 
ing the blasting and storming of heavily fortified 
German positions established on the command- 
ing heights of the Apennines. By the end of 
1943, U.S. troops had reached a point south of 
the town of Cassino, while the Eighth Army had 
captured the Adriatic port of Ortona. Confront- 
ing the slowly advancing Allies were two Ger- 
man armies, the Tenth and Fourteenth, com- 
manded by Field Marshal Albert Kesselring 
(1887-1960). He had set up a formidable defense 
system extending across the breadth of Italy, 
and was prepared to delay and obstruct the Al- 
lied advance on Rome by every available means. 

On jan. 22, 1944, the Allies attempted to break 
the stalemate by making a surprise amphibious 
landing at the ports of Anzio and Nettuno, 30 
miles s. of Rome and 60 miles n. of the main 
front. This tactic was aimed both at cutting the 
railway between Rome and the front, and at the 
envelopment of Kesselring's line from the rear. 
About 36,000 troops of the Fifth Army were 
landed during the first day, and a beachhead 20 
mi. long and 8 mi. wide was established. Ger- 
man resistance was surprisingly light at first, but 
Kesselring quickly shifted troops from the main 
front to meet the new threat. By the begin- 
ning of February, the Allies had landed 92,000 
troops in the beachhead, and the Germans 
had brought up 98,000 men to contain the land- 
ing force. The Germans were advantageously 
situated for the attainment of their objective; 
they used their interior lines of communication 
to shuttle troops rapidly between Rome, the 
beachhead, and the main front. No such flexi- 
bility was possible for the troops manning the 
beachhead, who were further hampered by 
shortages of supplies and heavy equipment be- 
cause of the limited dock and harbor facilities 
available to them. 

Both the beachhead and the main front re- 
mained relatively static until May, although the 
fighting was continuous and the suffering on 
both sides from cold and exposure was severe. 
The Allies launched their drive on Rome on May 
11. The main force of the Fifth Army penetrated 
Kesselring's defenses and on May 25 effected a 
junction with the troops in the Anzio-Nettuno 
beachhead. From this point the Allied advance 


proceeded steadily over the rugged terrain to 
Rome, which was captured on June 4. Rome was 
the first Axis capita) to fall to the Allies. The Ger- 
man Tenth Army, however, escaped the Allied 
advance, enabling the Germans to continue the 
war in Italy for another year. 

Having lost the psychological advantage of 
the possession of Rome, the German High Com- 
mand decided on the abandonment of central 
Italy, which had little economic or strategic 
value. During the thirteen days following the 
fall of Rome, the German withdrawal enabled 
the Allies to advance 100 mi. on the western 
side of Italy and 50 mi. on the more difficult ter- 
rain of the eastern side. Thereafter the advance 
was slower but continued steadily through the 
rugged region of Tuscany to the Gothic Line, a 
series of defensive fortifications established by 
the Germans in the northern Apennines, consti- 
tuting the last barrier between the Allies and the 
strategically important Po valley. 

Prelude to Allied Invasion of France. The 
successive Allied campaigns in North Africa, 
Sicily, and Italy were accompanied by an ever- 
mounting air assault, by U.S. and British planes 
based in Great Britain, on industrial and military 
targets in Germany and throughout German-oc- 
cupied Europe. The Allied air offensive was 
most heavily concentrated on the industrial 
Ruhr R. valley. On several occasions during 
1942, the British R.A.F. mounted raids on key cit- 
ies of the Ruhr involving more than 1000 planes. 
One of the chief targets was the giant Krupp ar- 
mament works in Essen, which was repeatedly 
raided and suffered heavy damage; see also 
Krupp. In 1943 the R.A.F. was joined by consider- 
able numbers of U.S. bomber and fighter units; 
thereafter the R.A.F. was assigned the task of de- 
livering night bombardments, while the U.S. air 
forces were used principally for daylight raids, 
making possible precision bombings of the tar- 
get cities. By the middle of 1943, daily and 
nightly raids carried out by 700 planes had be- 
come a common occurrence. The industrial cit- 
ies of Essen, Cologne, Dortmund, Nuremberg, 
Stuttgart, Hamburg, and many others were sub- 
jected to constant attacks,, as were the subma- 
rine bases and ports of Kiel, Bremen, Wilhelms- 
haven, and Lorient. Meanwhile, long-distance 
bombers ranged as far as Norway and Crete and 
delivered numerous bombardments in support 
of the Allied troops fighting in Italy. Raids on 
Berlin were initiated in the summer of 1943 and 
continued with devastating effect until the end 
of the war. An immense Allied air raid on Dres- 
den resulted in the virtual destruction of that 
city. 
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During this period, however, the Germans 
were able to develop a number of new weap- 
ons, notably the jet plane (see Aviation), the V-1 
flying bomb or "buzz bomb", and the V-2 long- 
range rocket; see Rocket. The latter caused con- 
siderable devastation when it was used against 
London and other British cities in 1944, but it 
had no strategic effect on the war. A German at- 
tempt to build an atomic bomb proved abortive. 

The years 1942 and 1943, and the first half of 
1944, were also a period of heated controversy 
between the Western Allies and the Soviet 
Union. Stalin and the other Soviet leaders, vo- 
cally supported by the Communist parties in the 
Western countries, insistently demanded the 
fulfillment of the Allied promise, given at sev- 
eral international conferences, of an Allied inva- 
sion of Western Europe. At Tehran, Iran (Nov. 
28-Dec. 1, 1943), for example, Stalin urged 
Churchill and Roosevelt to institute an immedi- 
ate invasion of France; see Tehran Conference. 
The Soviet leaders contended that their army 
was sustaining the brunt of the burden of the 
war, and that the failure of the Western Allies to 
open a "second front" was evidence of their de- 
sire to see the German and Soviet armies bleed 
each other to death, while the Allies husbanded 
their troops and equipment. The Western Allies, 
on the other hand, reiterated their determina- 
tion to come to the aid of the U.S.S.R. by 
launching the promised invasion, but insisted 


Major Allied powers of World War II confer in Tehran, 
Iran , late in 1943. Left to right: Premier Joseph Stalin of 
the U.S.S.R., President Franklin D. Roosevelt of the 
U.S., and Prime Minister Winston Churchill of Great 
Britain. u.s. Army 

that so vast an undertaking as an assault on the 
"Atlantic Wall", the formidable defense system 
established by the Germans along the, Atlantic 
shores of Europe, must be prepared with utmost 
care, necessitating the specialized training of lit- 
erally millions of troops and the assembling in 
the British Isles of enormous quantities of mate- 
riel. The Allies pointed, moreover, to their dev- 
astating air war on Germany, which was con- 
tributing to the defeat of the German armies in 
the Soviet Union through the weakening of 
German industry and the disruption of German 
communications. Finally, the Allies reminded 
the U.S.S.R. of the vast amount of supplies fur- 
nished to the Soviet army by the U.S. under the 
lend-lease program. 

D-Day. The long expected invasion of France 
was launched by the Western Allies on June 6, 
1944. For months prior to that date, the British 
Isles had been the scene of intensive training 
maneuvers conducted by millions of American, 
British, Canadian, Free French, and other Allied 
troops. The islands were studded with hundreds 
of depots for the vast quantities of supplies and 
equipment needed for the campaign. In com- 
mand of the entire operation was Eisenhower, 
designated Supreme Commander, Allied Expe- 
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ditionary Forces; his chief aide was Montgom- 
ery, who had been appointed commander of 
the combined Allied ground force. 

The target area of the invasion was the strip of 
Normandy coastline lying between Cherbourg 
and Le Havre. Throughout the night of June 5-6, 
the most intense aerial and naval bombardment 
of the entire war rained destruction on the Ger- 
man coastal defenses and rear areas, literally 
paralyzing the rail and communications net- 
work behind the shoreline. The invasion was 
spearheaded by Allied parachute and airborne 
infantry troops, who were dropped behind the 
Atlantic Wall to disrupt communications and 
seize vital defense installations. More than 4000 
ships and several thousand smaller craft, as well 
as numerous constructions forming artificial 
harbors, were used in the invasion fleet, pro- 
tected by about 11,000 first-line aircraft. The 
Channel waters in the path of the invasion were 
cleared by minesweepers and patrol boats, re- 
ducing losses to an absolute minimum. German 
air opposition to the invasion was insignificant. 

The first assault troops landed on the beaches 

General Dwight D. Eisenhower, supreme commander 
of Allied forces in Europe , gives a final briefing to para- 
troopers before their takeoff for France on D-Day , June 
S, 1944, the beginning of the Allied invasion of Ger- 
man-occupied western Europe. u.s. Army 


shortly after dawn. The invasion army was di- 
vided into two striking forces: on the left was 
the British Second Army, which landed opposite 
the cities of Bayeux and Caen; and on the right 
landing between the Cherbourg peninsula and 
Saint-Laurent, was the U.S. First Army. The 
strongest initial opposition was encountered by 
the V Corps of the First Army occupying the 
beaches between Grandcamp-les-Baines and 
Saint-Laurent; a German defense division, un- 
aware that the invasion was impending, hap- 
pened to be conducting maneuvers and was de- 
ployed for action at the very spot where the V 
Corps landed. The V Corps was prevented by 
this unexpected opposition from driving inland 
from the beachhead until the second day of the 
invasion, and suffered the severest losses of the 
entire invasion force. The second component of 
the First Army, the VII Corps, drove rapidly 
ahead after consolidating its beachhead, and on 
June 14 captured the important town of Caren- 
tan, thereby effecting a junction with the V 
Corps and establishing for the first time an un- 
broken front of the invading forces. 

The Allied plan called for the capture of the 
port of Cherbourg as soon as possible. In con- 
formity with this plan the U.S. 9th Division 
reached the west coast of the peninsula on June 
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13 , and shortly thereafter repulsed a powerful 
attempt at a breakthrough by a German division 
trapped in the Cherbourg area. The VII Corps 
then moved northward and advanced on 
Cherbourg. The capture of that great port was 
one of the primary objectives of the entire cam- 
paign in Normandy, because the supplying of 
the great Allied army in Normandy had been 
rendered extremely difficult by the lack of ade- 
quate dock facilities. The city was taken by the 
VII Corps on July 2, and engineers were immedi- 
ately brought in to repair the extensive damage 
wrought by the Germans before their surrender. 

Meanwhile, the British had met powerful re- 
sistance at Caen, where the German com- 
mander, Field Marshal Rommel, had concen- 
trated four panzer divisions. The subsequent 
fighting in the Caen area was markedly fierce 
and bloody; to meet the determined attack of 
the British Rommel increased his forces to seven 
panzer and four field divisions. The city was fi- 
nally taken by the British on July 9, in a great of- 
fensive preceded by intense bombardment from 
the air and from ground and naval artillery. 

Having conquered the Cherbourg peninsula, 
the U.S. First Army turned southward and on 
July 3 opened a general offensive against the 
German lines, which had been set up at the 
base of the peninsula by Rommel in such a way 
as to seal off the Allied armies. The break- 
through occurred after a great battle of armored 
units at Saint-Lo, in the closing days of July. 
After smashing the German defenses at Saint-Lo 
the Americans advanced swiftly, reaching Av- 
ranches, the gateway to Brittany, on July 30. At 
about the same time the British broke through 
the German center at Caumont, advancing to 
Vire. The path was then clear to Brittany, and 
the German attempt at containment of the Al- 
lies in the Cherbourg peninsula had been de- 
feated. Shortly thereafter, General Eisenhower 
moved his headquarters from London to Nor- 
mandy. 

During the week following the breakthrough 
at St.-L6, the U.S. Third Army, commanded by 
Lieutenant General Patton and comprising a 
number of the most powerful armored units in 
the U.S. army, was brought into action. The 
Third Army first saw action in the Avranches 
area, and then drove rapidly northward to Ar- 
gentan, partially encircling the German armies 
facing the Allied lines at some distance from the 
base of the Cherbourg peninsula. At the same 
time the Canadian First Army occupied the road 
from Caen to Falaise, a town about 15 miles n.w. 
of Argentan. Thus the Germans found them- 
selves in a pocket, the sole exit being the 15-mi. 


gap between Falaise and Argentan. On Aug. 17 
the Canadians took Falaise and closed that road 
to the Germans. During the ensuing ten days 
the Third Army fought against desperate Ger- 
man resistance to dose the gap and finally ef- 
fected a junction with the Canadians. in the en- 
tire battle of the Faiaise-Argentan pocket, the 
Allies took more than 15,000 prisoners; British 
sources estimated that elements of between 
twelve and fourteen German divisions were de- 
stroyed or captured. 

While this battle was proceeding, other Allied 
armies had conquered virtually all of Brittany. 
The Germans in Brittany concentrated their 
forces in the cities of Brest, Lorient, and Saint- 
Nazaire, seeking to delay as long as possible the 
Allied seizure of these valuable ports, 
invasion of Southern France. While the Al- 
lied campaign progressed from the beaches of 
Normandy into France proper, an invasion of 
southern France was in preparation in North Af- 
rica and Italy. Assembly of the invasion fleet was 
begun in July, the main force gathering in the 
harbor of Naples. The entire fleet comprised 
more than 1000 ships and craft of all types. Four 
days of intense aerial bombardment were fol- 
lowed during the night of Aug. 14-15 by Allied 
landings east of the mouth of the Rhone R. The 
invasion was conducted by the U.S. Seventh 
Army, which included, besides several U.S. divi- 
sions, the Free French 11 Corps. The landings 
met comparatively light resistance, and parts of 
the landing force moved swiftly northward to- 
ward Grenoble. After several delaying actions, 
the German Nineteenth Army withdrew up the 
Rhone to the vicinity of Epinal and Belfort in 
order to defend the Belfort Gap and thus pre- 
vent the Allies from approaching the southwest- 
ern border of Germany. The German First Army, 
which had also been stationed in southern 
France, kept to the west and north of the Nine- 
teenth as the latter withdrew, and set up a de- 
fense line on the Moselle R., leaving garrisons to 
hold Bordeaux and La Rochelle as long as possi- 
ble. The Nineteenth left garrisons at Toulon and 
Marseille. 

Liberation of France. The disengaging move- 
ments carried out by the German armies in 
southern France, coupled with similar move- 
ments by the armies in the north, indicated that 
the German High Command had decided to 
withdraw almost completely from France. In 
northern France, after leaving garrisons to delay 
the Allied capture of the ports of St.-Nazaire, 
Brest, Lorient, Le Havre, Calais, Dunkirk, and 
Boulogne, the Germans withdrew to a line gen- 
erally following the Dutch border from the Eng- 
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General Charles de Gaulle , leader of the Free French 
troops heads a parade on the Champs Elysees marking 
the liberation of Paris in 1944. wide world 

lish Channel to Aachen. While this large-scale 
withdrawal was taking place, the Allied forces 
moved forward into central France. In Paris, 
fighters of the French Resistance movement 
launched an uprising against the German garri- 
son which lasted for four days until the arrival 
on Aug. 25 of the Free French Second Armored 
Division, to which the Germans surrendered the 
city. Soon afterward General Eisenhower issued 
a report on the entire campaign in France thus 
far, announcing that the equivalent of five pan- 
zer and twenty infantry divisions of the Wehr- 
macht had been destroyed and numerous others 
decimated; total enemy casualties amounted to 
over 400,000 dead, wounded, and captured. In 
the air, a heavy toil had been taken of the Luft- 
waffe; more than 3500 German planes had been 
destroyed. 

By mid-September the Allied advance, fol- 
lowing closely behind the retreating Germans, 
had brought six armies to the German border. 
Belgium and the southern Netherlands had 
been penetrated. The Allies, however, faced a 
formidable barrier blocking their entry into Ger- 


many: the Siegfried Line or West Wall, a series 
of strong defensive fortifications. On Sept. 17, 
the First Allied Airborne Army, including U.S., 
British, and Polish units, attempted to outflank 
the German defense system by landing behind 
the Rhine R. at points near Arnhem and Nijme- 
gen in the Netherlands. The attempt ended in 
failure, because the Germans quickly moved 
reinforcements to the endangered area, pre- 
vented a junction of the airborne force with the 
main Allied armies, and destroyed the troops 
that had been landed. Elsewhere, Allied prog- 
ress was slow and costly, but steady. Aachen, 
the first major German city to fall, was taken late 
in October, and Metz and Strasbourg in Novem- 
ber. The Allied armies driving forward from 
southern France succeeded in forcing the Bel- 
fort Gap and several passes through the Vosges 
Mts. 

The "Battle of the Bulge." General Eisenhow- 
er's plans for a final offensive against Germany 
were suddenly disrupted in mid-December, 
when Field Marshal Karl Rudolf Gerd von Rund- 
stedt (1875-1953), commander of the German 
armies on the western front, launched a surprise 
offensive in the Ardennes Forest. Striking 
against a lightly held portion of the Allied line, 
the Germans quickly advanced 50 mi. into Bel- 
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glum and Luxembourg. The immediate German 
objectives were the Belgian towns of Liege and 
Namur; the ultimate goal was the vital seaport 
of Antwerp. The Allied armies halted the Ger- 
man drive short of these objectives and 
launched a pincer movement against the base 
of the "bulge" created by the German advance. 
The U.S. Third Army attacked from the south on 
Dec. 23, and on Jan. 3 the First Army attacked 
from the north. Despite desperate German re- 
sistance, the entire salient was eliminated by 
the end of January. The Germans had lost 
220,000 men in this battle, and large quantities 
of mechanized and other heavy equipment. The 
Ardennes offensive marked the last occasion on 
which the Wehrmacht was able to initiate a 
major offensive on any front. 

German Retreat from Eastern Europe. The 
advances of the Western Allies in Italy and 
France were accompanied by successive offen- 
sives of the Soviet army against the badly weak- 
ened Wehrmacht. Throughout the years 1943 
and 1944, all attempts of the Wehrmacht to re- 
gain the initiative on the eastern front were 
frustrated, and the Soviet forces drove relent- 
lessly forward, recapturing vast areas and liber- 
ating most of the major cities of the U.S.S.R. By 
the end of 1943 the Soviet army was approach- 
ing the Polish border and was poised for the re- 


conquest of the Ukraine. One year later the Bal- 
tic states had largely been overrun; Finland, 
Rumania, and Bulgaria had been compelled to 
surrender to the invading Soviet forces and So- 
viet troops had reoccupied the Ukraine and 
conquered large areas in Poland, Hungary, and 
Czechoslovakia. With the aid of the Yugoslav 
Partisan army, a guerrilla force led by Marshal 
Tito, much of Yugoslavia had been cleared of 
the Germans. The Allied invasion of France in 
June, 1944, materially aided the U.S.S.R. in 
quickening the pace of its onslaught, because 
the invasion armies engaged large numbers of 
previously idle German troops and caused the 
Germans to suffer enormous losses of planes 
and equipment. Germany was thus besieged 
from the east, south, and west, and the ever-in- 
creasing might of the combined Allied air fleets 
was shattering the German communications 
system and paralyzing German industry. 

The Battle of Germany. On Jan. 12, 1945, the 
Soviet army opened a mighty offensive aimed at 
the final destruction of the German armies on 
the eastern front and at the capture of Berlin. In 
accordance with a plan formulated jointly by 

Colonel General Alfred Jodi (1890?-! 946), German 
chief of staff, signs documents of unconditional sur- 
render of all German forces at Reims , France, on May 7, 
1945. U.S. Army 
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tne Soviet and Western Allied commands, the 
Allied armies poised on the western border of 
Germany launched an equally powerful assault 
on Feb. 23. By early March the Western Allies 
had penetrated the Siegfried Line and reached 
the Rhine at several points. On March 7 a fast- 
moving armored task force of the U.S. First 
Army reached a railroad bridge over the Rhine 
at Remagen that the Germans had not had time 
to destroy completely. This fortunate circum- 
stance greatly facilitated the Allied advance; the 
partially demolished bridge remained usable for 
five days, during which considerable numbers 
of U.S. troops were able to cross the river and 
pursue the Wehrmacht. The Rhine was crossed 
at numerous additional points soon afterward, 
and the Allied armies moved forward at an ac- 
celerated pace, meeting only scattered opposi- 
tion from the demoralized Germans. In the east, 
the Soviet offensive swept on unchecked; by 
the beginning of April Soviet forces had con- 
quered all of East Prussia and much of German 
Silesia and had reached a point only 30 miles E. 
of Berlin. 

Victory in Europe. The Soviet army began the 
final advance against Berlin on April 19; two 
days later Soviet troops entered the outskirts of 
the city. On April 26 occurred one of the most 
momentous events of the closing days of the 
European war: the meeting of American and So- 
viet troops at the town of Torgau on the Elbe R., 
about 70 miles s. of Berlin. Hitler committed sui- 
cide on April 30, and the last defenders of Berlin 
surrendered to Soviet soldiers on May 2. On 
May 7 the German High Command announced 
its acceptance of the Allies' unconditional sur- 
render terms. The instruments of surrender were 
signed at two formal ceremonies held on May 7 
at General Eisenhower's headquarters in Reims, 
France, and on May 8 at the newly established 
Soviet headquarters in Berlin. 

The advance into Germany was marked by 
the liberation of many concentration camps at 
which the Germans had inflicted on political 
prisoners and on victims of their genocidal race 
policies crimes unequaled in human history. 
The horror provoked by these atrocities was a 
factor in the war-crimes trials (q.v.) held after 
the war in Nuremberg and other cities. 
DECISIVE PHASES OF THE WAR 
AGAINST JAPAN 

The great victories won by the Allied armies 
after the turning of the tide against the Axis in 
Europe and Africa were paralleled by a succes- 
sion of victories scored in the course of a far- 
flung offensive against the Japanese forces in 
the Pacific and Asiatic theaters. The Allied oper- 


ations in these areas were carried out under 
four separate but closely coordinated com- 
mands. General MacArthur was in charge of op- 
erations in the southwest Pacific; U.S. Admiral 
Chester William Nimitz was in command of the 
central Pacific operations; British Lord Louis 
Mountbatten headed the Allied forces in south- 
east Asia; and the Allied campaigns in China 
were under the command of Generalissimo 
Chiang Kai-shek. 

"Island-Hopping" in the Pacific. The strate- 
gic objective of campaigns in the central and 
southwest Pacific was to obtain island bases 
close to the Japanese home islands, for use both 
as bases for the aerial bombardment of Japan, 
and as mobilization and departure points for 
the projected invasion of Japan. Admiral Nimitz 
launched the offensive in the central Pacific in 
November, 1943, with the invasion of the Gil- 
bert Islands. After heavy air and naval bombard- 
ments, landings were made by U.S. Marines on 
Nov. 22 on the coral atolls of Makin and Tarawa 
(q.v.). Three days of bloody fighting ensued, 
during which the desperate Japanese garrisons 
inflicted heavy losses on the U.S. forces. So fa- 
natical was the Japanese resistance that the Ma- 
rines were compelled to wipe out virtually the 
entire defending force, taking very few prison- 
ers, before the islands could be secured. 

Proceeding in a generally northwestward di- 
rection across the central Pacific, Nimitz' forces 
next invaded the Marshall Islands on Jan. 31, 
1944. The principal objective in this campaign 
was Kwajalein, the world's largest atoll, 66 mi. 
long and 18 mi. wide. The fighting on Kwajalein 
and the lesser islands of the Marshall group was 
similar to that of the Gilberts campaign in its 
fierceness, but the result was equally certain. 
The superiority in numbers and equipment of 
the U.S. air, naval, and ground forces sufficed to 
prevent any aid from reaching the beleaguered 
defenders, and the advance of the invaders 
against the Japanese, although difficult and 
costly, was relentless. By Feb. 6 all key points in 
the islands except Eniwetok, the most north- 
westerly of the group, had been conquered. The 
latter island was invaded on Feb. 16 and was 
completely cleared of the enemy in six days. 

The next Allied objective in the central Pacific 
was the Mariana Islands. In preparation for this 
campaign, a powerful air assault was begun on 
Feb. 16, 1944, on Truk, the most powerful Japa- 
nese bastion in the central Pacific. This aerial 
onslaught continued for some months, effec- 
tively neutralizing Truk as a base of opposition 
to the advance across the central Pacific. Nimitz 
launched the invasion of the Marianas with 
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landings on Saipan (q.v.), about 1000 miles w. of 
Enivvetok. on June 15. One U.S. Army and two 
Marine divisions were landed; the subsequent 
fighting ranked with the severest in the Pacific 
war. After more than three weeks, organized 
Japanese resistance on Saipan came to an end, 
but sniping and minor skirmishes with remnants 
of the Japanese garrison continued for some 
time thereafter. The land action was accompa- 
nied by a major engagement known as the Bat- 
tle of the Philippine Sea, in which the Japanese, 
using inadequately trained forces, attempted to 
destroy the U.S. Fifth Fleet. Suffering severe 
losses, the Japanese lost control of the sea. On 
July 20 U.S. forces began the reconquest of 
Guam, the American outpost in the Marianas 
that the Japanese had seized early in the war. 
The invaders again met desperate resistance, 
but were aided considerably by land-based air 
force elements operating from newly con- 
quered Saipan. Three days after the landings on 
Guam, the island of Tinian was invaded. Organ- 
ized resistance on Tinian ended on July 31, 
and the conquest of Guam was completed by 
Aug. 9. 

Simultaneously with the campaigns in the 
central Pacific theater, General MacArthur con- 
ducted a series of successful operations in the 
southwest Pacific. On Dec. 26, 1943, he sent a 
powerful force of Marines against Cape 
Gloucester, the western tip of the island of New 
Britain, less than 100 miles n.e. of New Guinea. 
Japanese resistance was quickly overcome, and 
captured Japanese air fields provided advanced 
bases for bombings of the key Japanese base of 
Rabaul, on the northeastern tip of New Britain. 
MacArthur then began an advance along the 
coast of New Guinea. On Jan. 3, 1944, his forces 
made a surprise amphibious landing at Saidor, 
about 110 miles n. of the previously captured 
base at Finschhafen. The success of this landing 
gave the Allies a new harbor and airfield 55 mi. 
below the Japanese stronghold at Madang; the 
Japanese forces holding the intervening territory 
were encircled and cut off from their sole 
source of supply. 

On Feb. 14 a force of U.S. and New Zealand 
troops invaded and quickly secured Green 
Island, about 200 miles E. of Rabaul, thereby 
flanking that Japanese bastion from still another 
direction. The final isolation of Rabaul was ef- 
fected after the invasion by MacArthur's forces 
on Feb. 28 of the Admiralty Islands, about 250 
miles n. of the newly won Allied positions on 
New Guinea, and an approximately equal dis- 
tance west of Rabaul. The occupation of the Ad- 
miralties was virtually completed by the end of 


April. The Japanese Eighth Army based at Rabaul 
was now completely cut oft from all contact 
with the Japanese Eighteenth Army, based on 
Wevvak on New Guinea. 

MacArthur then turned the full weight of his 
forces against the Japanese on New Guinea. 
While the Japanese awaited his attack at their 
Wevvak stronghold, he "leap-frogged" beyond 
them and struck at Holiandia (now Djajapura) 
and Aitape on April 22. After six days of hard 
fighting all airfields and other installations in 
these areas were in Allied hands. This flanking 
operation shut off about 60,000 Japanese troops 
between Aitape and Madang, preventing them 
from interfering with future Allied advances 
along the coast of New Guinea, Continuing his 
westward march, MacArthur seized the VVakde 
Islands, 115 miles w. of Holiandia, in an opera- 
tion lasting from May 16 to 19. Biak Island, 180 
mi. farther west, was taken on May 27. The ad- 
vance progressed steadily from this point until 
the invasion on July 30 of Cape Sansapor, on the 
western tip of New Guinea, about 600 mi. from 
the Philippines. With the crushing of enemy re- 
sistance at this point, virtually all of New Guinea 
had been consolidated as a base for future Al- 
lied operations in the Pacific and particularly in 
the Philippines. The final steps leading to the 
assault on the Philippines, the invasion and oc- 
cupation of the Halmahera and Palau islands, 
were taken during September. 

Invasion of the Philippines. The landings by 
MacArthur's forces in the Philippines were pre- 
ceded by several weeks of unremitting Allied air 
and naval attacks on Japanese defenses at strate- 
gic points in the islands. The actual invasion, 
constituting the greatest amphibious operation 
yet undertaken in the Pacific theater, began on 
Oct. 19. The initial objective was the island of 
Leyte, in the central Philippines. The landings 
on Leyte were made by elements of the U.S. 
Sixth Army, commanded by Lieutenant General 
Walter Krueger (1881-1967). In supreme com- 
mand of the Japanese occupation forces was 
General Tomoyuki Yamashita, well known to 
the Allies for his lightning conquest of Malaya. 

After three days of fighting, a considerable 
area adjoining the east coast of Leyte had been 
cleared. On the third day of the invasion Gen- 
eral MacArthur established his headquarters on 
the island; he was accompanied by the Filipino 
statesman Sergio Osmena (1878-1961 ), who set 
up a temporary capital of the Philippine Com- 
monwealth government at Tacloban. By Nov. 2 
almost the entire eastern half of the island was 
in U.S. hands. The Japanese subsequently estab- 
lished a strong defense line in the northwestern 
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corner of the island around the coastal town of 
Ormoc. On Dec. 7 elements of the U.S. 77th 
Division outflanked the Japanese defense line 
by making a surprise landing in Ormoc Bay. 
Thereafter, the entire Japanese defense system 
was quickly disrupted, and the conquest of the 
island was declared completed on Dec. 24. 

Meanwhile the Fifth Fleet captured Peleliu 
and Ulithi by amphibious attack after heavy 
fighting. The fleet, under Halsey, shelled the air- 
fields and destroyed the remaining land-based 
aircraft in the Philippines and Formosa with car- 
rier aircraft, exposing the weakness of Japanese 
air power over the Philippines. The U.S. then 
decided to invade Leyte ahead of schedule 
and ordered Nimitz and MacArthur to attack on 
Oct. 20. 

The Japanese, despite their losses at Midway 
and the Philippine Sea, realized that national 
defeat was inevitable unless they could destroy 
the American fleets. Soon after the initial Ameri- 
can landings, therefore, the Japanese High Com- 
mand decided on an all-out attempt to destroy 
the vast Allied armada supporting the invasion, 
and dispatched three powerful task forces from 
the China Sea and the home islands to the inva- 
sion area for a decisive battle. The ensuing bat- 
tle lasted from Oct. 22 to 27, and resulted in a 
complete defeat for the Japanese. Losses to the 
Japanese fleet, inflicted chiefly by U.S. carrier- 
borne aircraft, included two battleships, four 
aircraft carriers, six heavy cruisers, three light 
cruisers, and numerous lesser vessels, in addi- 
tion to various craft severely damaged and pos- 
sibly sunk. In these desperately fought naval 
battles the Japanese initiated their kamikaze 
("divine wind") attacks, in which Japanese pi- 
lots deliberately crashed their planes on Ameri- 
can ships. American losses were one light car- 
rier, two escort carriers, two destroyers, one 
destroyer escort, and a few smaller vessels. 

On Jan. 1, 1945, the Luzon attack force sailed 
from Leyte to seize Lingayen as a base for the at- 
tack on Manila. Heavy fighter cover destroyed 
most of the 120 aircraft launched by the Japa- 
nese against the force, but on Jan. 4 the Japa- 
nese commenced a series of kamikaze attacks, 
damaging many U.S. ships. Finally on jan. 9, 
MacArthur's forces landed on the beaches of 
Lingayen Gulf, on the island of Luzon. By this 
time the Japanese aircraft on Luzon had been 
destroyed and their ground forces could not be 
reinforced. The latter continued to dispute the 
American advance, however, until they were al- 
most totally destroyed. Additional U.S. forces 
were subsequently landed at points north and 
south of Manila. By early February, units of the 


Sixth Army were moving on Manila from every 
direction, while the Japanese organized a des 
perate defense of the city, 20,000 naval troops 
converting it into a veritable fortress. After 
bloody house-to-house fighting, resulting in 
considerable destruction, organized resistance 
was declared ended on March 4, and Manila 
was again in American hands. 

The fortress of Corregidor, key to Manila har- 
bor, was recaptured by U.S. infantry and para- 
chute troops after a grim battle lasting from Feb. 
16 to March 2. Japanese garrisons on the scores 
of other islands in the Philippine archipelago 
were systematically attacked and forced to sur- 
render during the ensuing months. The comple- 
tion of the liberation of the Philippines was an- 
nounced by MacArthur on July 5. 

American Submarine Operations in the Paci- 
fic. In addition to supporting the U.S. fleets in 
major battles, U.S. submarines conducted un- 
remitting attrition on the Japanese merchant 
marine. About one third of the Japanese com- 
batant ships sunk and two thirds of the Japanese 
merchant tonnage destroyed were the work of 
U.S. submarines. The latter, although hindered 
by defective torpedoes in the early days of the 
war, were taking a heavy toll of Japanese ship- 
ping by 1943. The Japanese were unprepared ei- 
ther for aggressive use of their own submarines 
or for the protection of their vital merchant ma- 
rine from attack by U.S. submarines, leading to a 
critical loss of supplies and to an inability to 
transport military forces among the various 
combat zones. By the end of the war the Japa- 
nese merchant marine had been destroyed, and 
only a few wooden ships were left in the Inland 
Sea. 

Allied Offensive in Southeast Asia. One of 

the principal objectives of the Allies in South- 
east Asia was to furnish increased quantities of 
supplies and war materials to the embattled 
Chinese, a project rendered difficult by the Jap- 
anese conquest of the Burma Road early in the 
war. To thwart Japanese control of the supply 
route to China, the U.S. Air Transport Command 
established an aerial route over "The Hump" 
that is, over the Himalayas from India to the in- 
terior of China. Additional means were essen- 
tial, however, to fill the vast needs of the Chi- 
nese armies, and the Allies therefore began a 
drive to clear Burma of the Japanese. 

Early in 1944, before the Allied attack could be 
launched, the Japanese initiated an invasion of 
India from Burma. British and Indian troops met 
the invaders on the Imphal plain, and in a series 
of great battles routed the Japanese and forced 
them to retreat into Burma. In March a two- 
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pronged Allied advance was begun into centra! 
Burma. The clearing of the Burma Road pro- 
ceeded steadily until Jan. 20, 1945, when the 
road was reopened to Allied traffic. Mandalay 
was taken in March and Rangoon in May. The 
victory at Rangoon meant the realization of the 
Allied objectives in Burma: the Japanese occu- 
pation forces had been thoroughly disorganized 
and were no longer a dangerous factor, and the 
supply route to China was again open. 

Battles for I wo Jima and Okinawa. While the 
troops of the Southeast Asia Command were 
forging ahead against the Japanese in Burma, 
the U.S. forces in the Pacific, having consoli- 
dated their positions in the Philippines, con- 
tinued their island-hopping approach to Japan 
in preparation for the invasion of the enemy 
home islands. On Feb. 19, 1945, the V Am- 
phibious Corps of the U.S. Marine Corps, sup- 


Marines raise the American flag on Iwo Jima after tak- 
ing the island from the Japanese in a costly month-long 
battle in 1945. up * 

ported by the U.S. Fifth Fleet, stormed the 
beaches on the little island of Iwo Jima (q.v.), 
about 400 miles s. of Japan. Possession of this 
island was deemed important because of its po- 
tential value as an emergency landing base for 
the aerial bombardment of Japan by the 
dreaded B-29 superfortress bombers, most pow- 
erful of the U.S. Air Force weapons. A preinva- 
sion bombardment by U.S. naval and air units 
had destroyed some of the enemy defenses, but 
the island was so well fortified that its inland 
defenses remained largely intact. The fighting 
that ensued after the landings was costlier to 
the U.S. forces than any that had preceded it, 
but the defenders were able to do no more than 
delay the advance of the invading force. The 
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battle continued from Feb. 19 to March 17, 
when the last vestige of resistance was elimi- 
nated. American losses were 6891 killed and 
18,070 wounded, comprising an unusually high 
percentage of the forces involved. The Japanese 
lost about 21,000 killed and 1259 prisoners. After 
the conquest of Iwo, the U.S. air offensive 
against Japan was accelerated with large forces 
of B-29's ranging throughout the Japanese archi- 
pelago and wreaking heavy damage on indus- 
trial and military installations. 

The next island objective of the U.S. Pacific 
forces was Okinawa (q.v.) one of the Ryukyu 
Islands, only about 350 mi. from japan. The inva- 
sion was carried out by the Fifth Fleet under Ad- 
miral Raymond Ames Spruance (1886-1969) and 
the U.S. Tenth Army, commanded by Lieutenant 
General Simon Bolivar Buckner, Jr. (1886-1945). 
About 1400 vessels, ranging from battleships to 
small landing craft, were used in the Okinawa 
invasion, the largest amphibious operation up 
to that time in the Pacific. On March 26, the 
77th Division was put ashore on Kerama Retto, 
20 mites w. of the southern end of Okinawa. A 
defending force of 900 Japanese was quickly 
overcome, and squadrons of Marine Corps 
fighter planes were based at airfields on the 
island, from which they could cover the inva- 
sion of the main island. 

The landings on Okinawa began on April 1, 
the troops going ashore on the western coast of 
the island, north of Naha, the principal city. Lit- 
tle initial resistance was encountered, and two 
important airfields were taken on the first day, 
during which 50,000 troops were landed on the 
beaches. The Japanese defending force was 
composed of about 80,000 regulars, well 
equipped with heavy artillery, and an indeter- 
minate number (perhaps 50,000) of Okinawan 
labor troops. Most of this force was concen- 
trated in the southern portion of the island, 
where landings could not be made behind them 
and where the excellent fortifications and the 
terrain afforded the opportunity for a stubborn 
defense. The northern half of the island was 
quickly cleared by U.S. Marine elements of the 
Tenth Army. Progress was considerably slower 
against the formidable Japanese strongholds in 
the south. While the Japanese army was carrying 
out its defense, a Japanese naval force launched 
a massed kamikaze attack on U.S. naval ele- 
ments defending Okinawa from air attack from 
Japan. Most of the Japanese force was destroyed 
in the subsequent engagement. Early in May the 
Japanese launched a determined counterattack 
in the south, accompanied by two amphibious 
attacks by about 2000 men each on the flanks of 
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the U.S. line. General Buckner quickly shifted 
his forces to meet this threat, and the counterat- 
tack was repulsed. 

By the middle of May the U.S. forces were in 
position for the final assault on the Japanese de- 
fense line in the south, but just at this time the 
island was stricken by a great wind and rain 
storm, bogging down all heavy equipment and 
transportation. The weather did not improve 
until early in June, and the attack was immedi- 
ately launched, with armored units in the lead 
On June 19 Marine Corps elements reached the 
southern coast of the island, while infantry units 
captured the command post of the Japanese 
Thirty-Second Army, the main defending force. 
Okinawa was declared secured on June 22, al- 
though small groups of enemy soldiers con- 
tinued to fight for some time. General Buckner 
did not live to see the victory; he was killed by 
artillery fire on June 18, while in a forward posi- 
tion with the assault infantry. 

During the ground fighting on Okinawa, the 
supporting naval forces were repeatedly at- 
tacked by Japanese suicide boats and over 3000 
kamikaze planes in addition to hundreds of at- 
tacks by conventional dive bombers and tor- 
pedo planes. More than 200 vessels of all types 
were hit and damaged by the kamikaze planes; 
30 vessels were sunk, including 12 destroyers. In 
the entire campaign the Japanese navy lost al- 
most 4000 planes in the air and 800 on the 
ground; the Japanese army lost about 2600 
more. Total Japanese casualties were 110,071 
killed and 7401 taken prisoner (with some thou- 
sands left sealed in underground bunkers); the 
U.S. Army, Navy, and Marine losses on the 
ground totaled 12,281 killed, 31,398 wounded, 
and 238 missing. 

Victory Over Japan. In the latter part of May 
and early June, General MacArthur's forces in- 
vaded Borneo, in the Netherlands East Indies. 
This operation was aimed at denying the Japa- 
nese access to their conquered territories in the 
East Indian archipelago. The landings were ef- 
fected by the 9th Australian Division, which was 
transported to its destination by a naval task 
force consisting of U.S. and Australian vessels. 
The small island of Tarakan, off the Borneo 
coast, and Brunei Bay, in northwestern Borneo, 
were the target areas of the invasion. The 
former objective was quickly secured, and in 
Borneo the Australians rapidly cleared an area 
sufficiently large to permit the establishment of 
air and naval bases, affording the Allies greater 
coverage of the Asian coast from Singapore to 
Shanghai. 

Meanwhile, the Allied aerial offensive against 




Japan attained new heights of destructive fury. 
Great areas in the industrial cities of Tokyo, Na- 
goya, Osaka, and Kobe, as well as other mili- 
tarily important targets, were ravaged by massed 
flights of B-29 bombers. On July 26, representa- 
tives of the U.S., Great Britain, and China met at 
Potsdam, in conquered Germany, and issued an 
ultimatum, the Potsdam Declaration, calling on 
japan for unconditional surrender; see Potsdam 
Conference. Should the Japanese reject this de- 
mand, the Allies grimly threatened her with 
"utter destruction", a threat the Superfortresses 
had already begun to effectuate. 

On Aug. 6, 1945, occurred an event fraught 
with immense implications not only for the fu- 
ture course of the war, but for the fate of all 
mankind. On that date the atomic bomb was 
used as a weapon of war for the first time in 
history. The bomb was dropped from a B-29 
bomber upon the Japanese city of Hiroshima 
(q.v.). This most destructive of all weapons had 
more power than 20,000 tons of TNT, and more 
than 2000 times the power of the largest bomb 
previously used in warfare. By the release of this 
single bomb, about 60 percent of the city of Hir- 
oshima was destroyed. An area of about 2 % mi. 


The city of Hiroshima lies in ruins after the first use of 
the atomic bomb in warfare , Aug. 6, 7 945. upi 

in diameter was completely flattened. An esti- 
mated total of 130,000 persons were killed, in- 
jured, or missing, more than 58,000 were killed 
outright, and many others died subsequently of 
wounds, burns, and shock. The long-term ef- 
fects on the health of the survivors of the 
atomic radiation released in the explosion were 
to become the subject of careful study by scien- 
tists for years afterward. Humanity had created a 
weapon literally capable of destroying civiliza- 
tion; in the postwar period, the international 
control of atomic energy and the illegal ization 
of its use for war purposes were among the 
most crucial subjects of debate in the United 
Nations; see Nuclear Weapons; United Nations: 
International Control of Atomic Energy. 

The decision to use the atomic bomb on 
Japan was one of the most controversial of the 
war. Although a Presidential commission of sci- 
entists and other authorities recommended im- 
mediate use of the new weapon as a means of 
averting a costly Allied invasion of Japan, other 
persons argued against its use. They felt that 
Japan should be fully warned of the destructive- 
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Spontaneous victory cel- 
ebrations broke out in 
cities and towns across 
the U.S. at news of the 
surrender of Japan and 
the end of World War II. 
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ness of the bomb, even to the extent of drop- 
ping the weapon on an unoccupied area. In 
addition, Japan had already made tentative 
movements toward surrender through the So- 
viet Union, leading several historians to ques- 
tion the necessity of the unparalleled act of war 
represented by the use of nuclear weapons. 

Two days after the atomic attack on Hiro- 
shima, the Soviet Union declared war on Japan 
and launched a powerful offensive against the 
Japanese armies in Manchuria. The entry of the 
Soviet Union into the war against Japan was in 
accord with the terms of a secret agreement 
concluded by President Roosevelt, Prime Minis- 
ter Churchill, and Marshal Stalin at a conference 
at Yalta, in the Crimea, in February, 1945; see 
Yalta Conference. At that meeting, the Soviet 
leader had agreed to a declaration of war 
against Japan by the U.S.S.R. exactly three 
months after the surrender of Germany, and this 
pledge was fulfilled. The Soviet Far Eastern 
Army, well equipped with armor and artillery, 
moved forward rapidly against the Japanese in 
Manchuria, driving them southward and clear- 
ing many important areas. 

Meanwhile, the Allies having received no 
reply to their demand for unconditional surren- 
der by the Japanese, and while the Japanese 
government was considering the effect of the 


unprecedented attack on Hiroshima, a second 
atomic bomb was dropped on Nagasaki (q.v.) 
on Aug. 9. The destructive effects of the sec- 
ond bomb rivaled those of the first. On the 
following day the Japanese government an- 
nounced that it would accept the Potsdam 
terms, providing that they would not be con- 
strued to "comprise any demand which preju- 
dices the prerogatives of His Majesty as a Sover- 
eign Ruler". The Allies, who believed that they 
could best control and disarm the large bodies 
of Japanese troops on the Asiatic mainland and 
in the outlying islands through the emperor, 
issued a statement in reply declaring that 
"from the moment of surrender the authority of 
the Emperor and the Japanese Government to 
rule the state shall be subject to the Supreme Al- 
lied Commander, who shall take such steps as 
he deems proper to effectuate the surrender 
terms". The Japanese acceptance of this decla- 
ration and of the Potsdam ultimatum was an- 
nounced on Aug. 14 in an imperial rescript. Ex- 
cept for the signing of a formal instrument of 
surrender and communication of the emperor's 
decision to the Japanese troops outside the 
home islands, the war was ended. 

General MacArthur was appointed supreme 
commander for the Allied powers and immedi- 
ately set about making the arrangements for the 
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formal surrender ceremonies. The instrument of 
surrender was signed on Sept. 2 aboard the U.S. 
battleship Missouri, which had entered and an- 
chored in Tokyo Bay, by a deputation headed by 
the Japanese foreign minister Mamoru Shigem- 
itsu (1887-1957). In accordance with the terms 
of the surrender document, the emperor at once 
issued a proclamation instructing his subjects to 
cease hostilities, lay down their arms, and carry 
out the terms of the surrender. In obedience to 
these instructions, Japanese troops in China, 
Formosa, Manchuria, and many islands in the 
Pacific ceased fighting and submitted to the di- 
rections of Allied commanders. The date of the 
signing of the surrender, Sept. 2, was officially 
designated by the Allies as V-J (Victory over 
Japan) Day. Thus, the costliest and most terrible 
war in all history, which had involved virtually 
every nation in the world, had at last come to an 
end. 

THE COST OF THE WAR 

No mere summary of the statistics relating to 
the loss of lives and property in World War II 
can possibly indicate the enormity of the trag- 
edy. The untold cost in suffering and sorrow, in 
broken homes and orphaned children; the trav- 
ail of whole peoples rendered homeless; the 
years of imprisonment and privation undergone 
by millions of prisoners of war and inmates of 
concentration camps; the hardships borne by 
civilian populations because of curtailed pro- 
duction of everyday necessities; and the rigors 
of military service and combat suffered by the 
members of the armed forces of all the nations 
engaged in the war-all of these factors are not 
susceptible of statistical measurement or tabu- 
lation. The following compilation of war costs 
must be considered as merely a fragmentary in- 
dication of the ravages of this unparalleled 
struggle. 

Allied Casualties. Besides the 291,557 battle 
deaths shown in the accompanying table, 
casualties suffered by the U.S. armed forces dur- 
ing World War II included 113,842 deaths due to 
other causes. In addition, 1345 American mer- 
chant seamen died as the result of enemy ac- 
tion, 37 died in prisoner-of-war camps, and 4780 
were reported missing. 

Few of the powers allied with the U.S. during 
World War II have issued definitive data re- 
garding battle casualties. Most of the figures 
cited in the following are official or semiofficial 
estimates. The casualties of the Soviet Union to- 
taled about 20,127,000, outnumbering by far 
those of any other Ally. More than 14,000,000 
members of the Soviet armed forces were 
wounded in action; the remainder of the casual- 


ties comprise battle deaths and deaths from 
other causes. Ranking next to the Soviet Union 
in casualties is China, with some 1,324,500 killed 
in action and about 1,762,000 wounded. Poland 
suffered about 1,194,000 casualties, including 
664,000 killed in action and 530,000 wounded. 
Deaths from all causes in the British armed 
forces totaled 357,116, and 369,267 were 
wounded. French military losses included 
201,568 killed in action, 261,577 dead from other 
causes, and about 400,000 wounded. Other Al- 
lied nations that suffered substantial military 
casualties in the war include Yugoslavia 
(730,000), Australia (207,840), India (96,475), 
Canada (85,557), and Greece (64,314). 


U.S. CASUALTIES IN WORLD WAR II 


Branch 
of Service 


Personnel Battle Wounds 

Engaged Deaths Not Mortal 


Army 1 

Navy 2 

Marine Corps 
Total 


11 , 260,000 
4 , 183 , 4 66 
669,100 
16 , 112,566 


234,87 4 565,861 

36,950 37,778 

19,733 67,207 

291,557 670,846 


1 Includes Army Air Forces. 2 Includes Coast Guard. 

Source: Statistical Abstract of the United States 


Axis Casualties. Of the three major Axis pow- 
ers, Germany suffered the highest number of 
casualties. A total of about 3,250,000 members of 
the German armed forces died in action or from 
other causes, and some 7,250,000 were 
wounded. About 3,350,000 German civilians 
were killed. The Japanese armed services lost 
approximately 1,270,000 dead and 4,616,000 
wounded. About 85,000 Japanese soldiers and 
sailors were reported missing. The Allied air 
raids on Japan killed 241,309 civilians and in- 
jured 313,041. Austria lost about 280,000 men in 
battle, and some 350,100 were wounded. Italian 
military casualties totaled about 149,500 deaths 
in battle or from other causes, 66,700 wounded, 
and 135,000 missing. Other Axis nations that suf- 
fered severe military and civilian losses in killed 
and wounded were Rumania (350,000) and Hun- 
gary (236,750). 

Financial Costs. For a number of reasons, an 
exact statistical compilation of the financial 
costs of the war is impossible. Such factors as 
loss of irreplaceable natural resources and of 
normal production and trade are not accurately 
measurable. The computation of financial costs, 
moreover, suffers from the difficulty of a lack of 
any consistent means of indicating precisely 
when such costs may be considered as having 
begun, and when they stopped. In converting 
estimates of the costs borne by the various 
countries into a single currency standard, in this 
case that of the U.S., the differing methods of 
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compiling such statistics in the several 
countries, the varying rates of conversion into 
U.S. currency, and numerous other variables 
must be taken into account. Considering all of 
these difficulties, and making due allowance for 
probable error, the following is an approxima- 
tion of the monetary costs borne by several of 
the leading nations involved in the war. 

The U.S. is estimated to have expended from 
531 7,600, 000,000 to $341,491,000,000, of which 
about $48,000,000,000 was lend-lease. The esti- 
mated cost of the war to the Soviet Union was 
$192,000,000,000; to Great Britain, $120,000,- 
000,000; to Germany, $272,000,000,000; to Italy, 
$94,000,000,000; and to Japan, $56,000,000,000. 


The costs of the war to China and France are 
also known to be immense, but statistics are not 
available. If the estimates presented above are 
correct, then the financial cost of the war to the 
leading nations of the world exceeded one tril- 
lion dollars. To this sum must be added an esti- 
mated $50,000,000,000, the probable sum dis- 
bursed by the smaller nations. 

For information on persons not identified by 
life dates, see separate articles. For a discussion 
of the world situation after the conclusion of 
World War II, see the section on History in the 
articles on the various countries involved in the 
war. See also such articles as Communism; Eu- 
rope; United Nations. A.Bu. & R.E.D. 


THE NATIONS INVOLVED IN WORLD WAR SI 


Albania 

Declared war on United States 

Argentina 

Severed diplomatic relations with Bulgaria, 
Hungary, Rumania, and the Axis satellite 
government of France 
Declared war on Germany and Japan 

Australia 

Declared war on Germany, 

Italy, 

Finland, Hungary, Rumania, 

Japan, 

Bulgaria, 
and Thailand 

Austria 

Became involved in the war as a part of 
Germany, following its annexation by the 
latter in 1938 

Belgium 

Invaded by Germany 

Belgian government in exile declared war 
on Italy, 

and severed relations with Rumania, 

Bulgaria, 

and Finland 

Declared war on Japan 
Bolivia 

Declared war on Germany, Italy, Japan, 
and other Axis nations 

Brazil 

Declared war on Germany, Italy, 
and Japan 

Bulgaria 

Severed relations with Belgium, Nether- 
lands, and Poland 

Declared war on Greece, Hungary, Yugo- 
slavia, 

Soviet Union, 

U.S. and Great Britain 
Declared its neutrality 
Declared war on Germany 
Severed relations with Japan 
Burma 

Declared war against U.S, and Great Britain 

Canada 

Declared war on Germany, 

Italy, 

Finland, Hungary, Rumania, and Japan 
Severed relations with France 

Chile 

Severed relations with Germany, Italy, 
Bulgaria, Hungary, Rumania, and France 
Declared war on Japan 

China 

Declared war on Germany, Italy, and Japan 
Severed relations with France 

Colombia 

Severed relations with Japan, 

Italy, 

and France 

Declared war on Germany 


Dec. 17, 1941 


Feb. 4, 1944 
March 27, 1945 


Sept. 3, 1939 
June 11, 1940 
Dec. 7, 1941 
Dec. 8, 1941 
Jan. 6, 1942 
March 2, 1942 


May 10, 1940 

Nov. 23, 1940 
Feb. 12, 1941 
March 5, 1941 
June 29, 1941 
Dec. 20, 1941 


Dec. 4, 1943 

Aug. 22, 1942 
June 6, 1945 


March 4, 1941 

April 24, 1941 
June 22, 1941 
Dec. 12, 1941 
Aug. 26, 1944 
Sept. 7, 1944 
Nov. 10, 1944 

Aug. 1, 1943 


Sept. 10, 1939 
June 11, 1940 
Dec. 7, 1941 
Nov. 9, 1942 

Jan. 20, 1943 
May 18, 1943 
April 11, 1945 

Dec. 9, 1941 
Aug. 1, 1943 

Dec. 8, 1941 
Dec. 19, 1941 
Nov. 26, 1942 
Nov. 26, 1943 


Costa Rica 

Declared war on Japan, 

Germany, and Italy 

Croatia 

As an Axis-created puppet, declared war 
on U.S. 

Cuba 

Declared war on Japan, 

Germany, and Italy 
Severed relations with France 

Czechoslovakia 

Czech government in exile declared war 
on all nations then at war with U.S., Great 
Britain, and Soviet Union 

Denmark 

Invaded by Germany 

Under German occupation, severed rela- 
tions with Netherlands, 

Belgium, Norway, 
and Soviet Union 

After surrender of German troops in Den- 
mark, severed relations with Japan 

Dominican Republic 

Declared war on Japan, 

Germany, and Italy, 

Severed relations with France 

Ecuador 

Severed relations with Germany, Italy, and 
Ja pen 

Egypt 

Severed relations with Italy, 

Hungary, Rumania, 

Bulgaria, Finland, 
and France 

Declared war on Germany and Japan 

Ethiopia 

Declared war on Germany, Italy, and Japan 

Finland 

Invaded by Soviet Union 

Concluded peace treaty with U.S.S.R. 

Declared war on Soviet Union 

Declared war on Great Britain 

Severed relations with Hungary, Croatia, 

Slovakia, 

and Japan 

Declared war on Germany 


France 

Declared war on Germany and 
Italy 

Capitulated to Germany 
Under German domination, severed rela- 
tions with Great Britain, 

Belgium, Netherlands, Norway, 

Poland, 

Soviet Union, 

Yugoslavia, 

Greece, 

U.S., 
and Peru 

The Free French National Council, formed 
in exile on Sept. 23, 1941, declared war 
on Germany 


Dec. 8, 1941 
Dec. 11, 1941 


Dec. 14, 1941 


Dec. 9, 1941 
Dec. 11, 1941 
Nov. 9, 1942 


Dec. 16, 1941 

April 8, 1940 

May 10, 1940 
July 15, 1940 
June 26, 1941 

May 17, 1945 


Dec. 8, 1941 
Dec. 11, 1941 
Nov. 11, 1942 


Jan. 29, 1942 


June 12, 1940 
Dec. 15, 1941 
Jan. 5, 1942 
Jan. 6, 1942 
Feb. 24, 1945 


Dec. 14, 1942 


Nov. 30, 1939 
March 12, 1940 
June 25, 1941 
Dec. 6, 1941 

Sept. 19, 1944 
Sept. 22, 1944 
March 3, 1945 

Sept. 3, 1939 
June 11, 1940 
June 22, 1940 

July 5, 1940 
Sept. 5, 1940 
Sept. 23, 1940 
June 30, 1941 
Aug. 22, 1941 
June 30, 1942 
Nov. 8, 1942 
Jan. 26, 1943 


Dec. 8, 1941 
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NATIONS INVOLVED IN WORLD WAR II (Continued) 


Germany 
Invaded Poland, 

Denmark, Norway, 

Netherlands, Belgium, France, 

Greece, Yugoslavia, 
and Soviet Union 
Declared war on U.S. 

Great Britain 

Declared war on Germany, 

Italy, 

Finland, Hungary, Rumania, Japan, 

Bulgaria, 
and Thailand 

Greece 

Invaded by Italy 
and Germany 

Severed relations with Bulgaria, Hungary, 
and Japan 

Guatemala 

Declared war on Japan, 

Germany, and Italy 
Severed relations with France 

Haiti 

Declared war on Japan, 

Germany, Italy, 

Bulgaria, Hungary, and Rumania 
Severed relations with France 

Honduras 

Declared war on Japan, 

Germany, and Italy 
Severed relations with France 

Hungary 

Severed relations with Greece 
Declared war on Soviet Union 
and U.S. 

Severed relations with Brazil 
and Uruguay 

Declared war on Rumania 
After signing armistice with Allies, de- 
clared war on Germany 

Iceland 

Occupied by British armed forces in 1940 
and by U.S. forces 

India 

Declared war on Finland, Hungary, and 
Rumania 

Iran 

Occupied by Great Britain and Soviet 
Union jointly 

Severed relations with Bulgaria, Hungary, 
Italy, Rumania, 
and France 

Declared war on Germany 
and Japan 

Iraq 

Severed relations with France 

Declared war on Germany, Italy, and Japan 

Italy 

Declared war on France and Great Britain 

Invaded Greece 

Declared war on Yugoslavia, 

Soviet Union, 

US., 

Cuba, and Guatemala 
After unconditional surrender to Allies on 
Sept. 8, 1943, declared war on Germany 
and Japan 

Japan 

Invaded French Indochina 
Severed relations with Poland 
Declared war on U.S., Great Britain, Aus- 
tralia, Canada, New Zealand, Union of 
South Africa, 
and the Netherlands 
Lebanon 

Declared war on Germany and Japan 

Liberia 

Declared war on Germany and Japan 
Luxembourg 
Invaded by Germany 
Severed relations with France 

Manchukuo 

As a Japanese puppet state, declared war 
on U.S. 


Sept. 1, 1939 
April 8, 1940 
May 10, 1940 
April 6, 1941 
June 22, 1941 
Dec. 11, 1941 


Sept. 3, 1939 
June 11, 1940 
Dec. 7, 1941 
Dec. 13, 1941 
Jan. 25, 1942 

Oct. 28, 1940 
April 6, 1941 
April 7, 1941 
Dec. 7, 1941 

Dec. 9, 1941 
Dec. 11, 1941 
Nov. 12, 1942 


Dec. 8, 1941 
Dec. 12, 1941 
Dec. 24, 1941 
Nov. 10, 1942 

Dec. 8, 1941 
Dec. 13, 1941 
Nov. 13, 1942 


June 24, 1941 
June 27, 1941 
Dec. 13, 1941 
May 2, 1942 
May 4, 1942 

Sept. 7, 1944 
Jan. 20, 1945 


July 7, 1941 


Dec. 7, 1941 


Aug. 25, 1941 

Sept. 16, 1941 
Feb. 5, 1942 
Sept. 9, 1943 
March 1, 1945 

Nov. 16, 1941 
Jan. 17, 1943 


June 10, 1940 
Oct. 28, 1940 
April 6, 1941 
June 22, 1941 
Dec. 11, 1941 
Dec. 13, 1941 

Oct. 13, 1943 
July 14, 1945 

Sept. 22, 1940 
Oct. 5, 1941 


Dec. 7, 1941 
Jan. 11, 1942 

Feb. 27, 1945 

Jan. 27, 1944 

May 10, 1940 
Sept. 5, 1940 


Dec. 8, 1941 


Mexico 

Severed relations with Hungary 
and Bulgaria 

Declared war on Germany, Italy, and Japan 
Severed relations with France 

Mongolian People's Republic 

Declared war on Japan 

Netherlands 

Invaded by Germany 

Dutch government in exile severed relations 
with Denmark, 

Rumania, 

Bulgaria, 

Hungary, 
and Finland, - 

and declared war on Japan 
and Italy 

Netherlands East Indies invaded by Japan 

New Zealand 

Declared war on Germany, 

Italy, 

Finland, Hungary, Rumania, 

Japan, 

Bulgaria, 
and Thailand 

Severed relations with France 

Nicaragua 

Severed relations with France 
Declared war on Japan, 

Germany, Italy, 

Bulgaria, Hungary, and Rumania 

Norway 

Invaded by Germany 

Norwegian government in exile severed 
relations with Italy, 

Rumania, 

Finland, 
and Japan 

Panama 

Declared war on Japan, 

Germany, and Italy 
Severed relations with France 

Paraguay 

Severed relations with Italy 
Declared war on Germany and Japan 

Peru 

Severed relations with France 
Declared war on Germany and Japan 

Poland 

Invaded by Germany 
Invaded by Soviet Union 
Polish government in exile severed relations 
with Rumania, 

Italy, 

Hungary, 

and Bulgaria 

Declared war on Japan 

Portugal 

Gave Great Britain antisubmarine bases in 
Azores islands 

Severed relations with Germany 

Rumania 

Invaded Soviet Union 
Severed relations with Greece 
Declared war on Great Britain, 

U.S., 

Nicaragua, 
and Haiti 

Severed relations with Brazil 

Accepted armistice terms imposed by Allies 

Declared war against Germany, 

Hungary, 
and Japan 
Salvador 

Declared war on Japan, 

Germany, and Italy 
Severed relations with France 

San Marino 

Declared war on Germany 

Saudi Arabia 

Declared war on Germany and Japan 

Slovakia 

As an Axis-created puppet state, severed 

relations with Soviet Union _ 

and declared war on U.S. and Great Britain 


Dec. 20, 1941 
May 22, 1942 
Nov, 9, 1942 


Aug. 9, 1945 

May 10, 1940 

July 15, 1940 
Feb. 11, 1941 
March 9, 1941 
April 9, 1941 
June 28, 1941 
JJec. 8, 1941 
Dec. 11, 1941 
Jan. 11, 1942 


Sept. 3, 1939 
June 11, 1940 
Dec, 7, 1941 
Dec. 8, 1941 
Dec. 13, 1941 
Jan. 25, 1942 
Nov. 17, 1942 


Dec. 7, 1941 
Dec. 8, 1941 
Dec. 11, 1941 
Dec. 19, 1941 


April 8, 1940 

June 13, 1940 
Feb. 21, 1941 
Dec, 7, 1941 
Dec. 9, 1941 


Dec. 7, 1941 
Dec. 12, 1941 
Nov. 13, 1942 


Jan. 28, 1942 
Feb. 7, 1945 


Jan. 26, 1943 
Feb. 12, 1945 


Sept. 1, 1939 
Sept. 17, 1939 


Nov. 5, 1940 
Nov. 13,1940 
Jan. 1, 1941 
March 5, 1941 
Dec. 11, 1941 


Oct,. 12, 1943 
May 6, 1945 


June 22/1941 
June 24,1941 
Dec. 6, 1941 
Dec. 12, 1941 
Dec. 19, 1941 
Dec. 24, 1941 
March 6, 1942 
Aug. 23,1944 
Aug. 25, 1944 
Sept. 7, 1944 
March 7, 1945 


Dec. 8, 1941 
Dec. 12,1941 
Nov. 13, 1942 


Sept, 21, 1944 


March 1, 1945 


June 22, 1941 
Dec. 12, 1941 
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NATIONS INVOLVED IN WORLD WAR II (Continued) 


Severed relations with Japan 

Sweden 

Severed relations with Germany 


Syria 

Invaded by Great Britain 

Declared war on Germany and Japan 

Thailand _ 

Declared war on U.S. and Great Britain 
Voided war declaration 


Turkey 

Declared war on Germany and Japan 

Union of South Africa 
Declared war on Germany, 

Italy, 

Finland, Hunsary, Japan, Rumania, 

Bulgaria, 

and Thailand 

Severed relations with France 


Union of Soviet Socialist Republics 

Invaded Poland 
invaded Finland 

Concluded peace with Finland 
Invaded by Germany and Rumania 
Declared war on Bulgaria 


PEACE TREATIES 


April 11, 1945 

May 7, 1945 

June 8, 1941 
Feb. 26, 1945 


Jan. 25, 1942 
Aug. 16, 1945 

Feb. 23, 1945 

Sept. 6, 1939 
June 11, 1940 
Dec. 8, 1941 
Dec. 13, 1941 
Jan. 25, 1942 
April 23, 1942 

Sept. 17, 1939 
Nov. 30, 1939 
March 12, 1940 
June 22, 1941 
Sept. 5, 1944 


Peace treaties signed in Paris , Feb. 1 0, 1 947 

With By 

Italy U.S., Great Britain, U.S.S.R., China, France, Aus- 

tralia, Belgium, Brazil, Canada, Czechoslovakia, 
Ethiopia, Greece, India, Netherlands, New Zea- 
land, Poland, Ukrainian S.S.R., Union of South 
Africa , White Russian S.S.R., and Yugoslavia. 

Rumania U.S.S.R., Great Britain, U.S., Australia, Canada, 
Czechoslovakia, India, New Zealand, Ukrainian 
S.S.R., ^ nion S° ut ^ Africa, and White Russian 

Bulgaria Same signatories, with the exception of Canada, 
as with Rumania, and with the addition of Greece 
and Yugoslavia. 

Hungary Same signatories as with Rumania, and with the 
addition of Yugoslavia. 

Finland Same signatories as with Rumania, with the excep- 
tion of the U.S. 


Invaded Rumania, Poland, Bulgaria, Yugo- 
slavia (with agreement with antifascist 
partisans under A^arshaS Tito), and Hungary 
in 1944,- and Austria, Czechoslovakia, and 
Germany in 1945 
Declared war on Japan 

United States 

Declared war on Japan, 

Germany, Italy, 

Bulgaria, Hungary, and Rumania 
Severed relations with Finland 

Uruguay 

Severed relations with Italy 
and France 

Declared war on Germany and Japan 

Venezuela 

Severed relations with Italy 
and France 

Declared war on Germany and Japan 

Yugoslavia 

Invaded by Germany 
and Hungary 

Yugoslav government in exile severed re- 
lations with Finland, 
and declared war on Japan 


Aug. 8, 1945 


Dec. 8, 1941 
Dec. 11, 1941 
June 5, 1942 
June 30, 1944 


Jan. 25, 1942 
May 12, 1943 
Feb. 15, 1945 


Dec. 31, 1941 
Nov. 27, 1942 
Feb. 15, 1945 


April 6, 1941 
April 10, 1941 

Aug. 22, 1941 
Dec. 7, 1941 


Peace treaty signed in San Francisco, Sept. 8, 1951 
With By 

Japan Argentina, Australia, Belgium, Bolivia, Brazil, Cam- 

bodia, Canada, Ceylon, Chile, Colombia , Costa 
Rica, Cuba, Dominican Republic, Ecuador, Egypt, 
El Salvador, Ethiopia, France, Great Britain, 
Greece, Guatemala, Haiti, Honduras, Indonesia, 
Iran, Iraq, Laos, Lebanon, Liberia, Luxembourg, 
Mexico, Netherlands, New Zealand, Nicaragua, 
Norway, Pakistan, Panama, Paraguay, Peru, Phil ip- 

G ines, Saudi Arabia, South Africa, Syria, Turkey , 
LS., Uruguay, Venezuela, and Vietnam. 


Peace (state) treaty signed in Vienna, May 1 5, 1955 
With By 

Austria France, Great Britain, U.S.S.R., and U.S. 


WORM. See Annelida; Flatworm; Nematodes. 
WORMS (anc. Borbetomagus ; later Augusta 
Vangionum and Wormatia), city and port of 
West Germany, in Rhineland-Palatinate State, 
on the w. bank of the Rhine R., about 10 miles 
n.w. of Mannheim. The city is a railroad junc- 
tion. The surrounding region is celebrated for its 
vineyards; Liebfraumilch is produced in Worms. 
Important manufactures include machinery, 
worsteds, chemicals, and furniture. The city con- 
tains many points of interest, including the 
remains of medieval walls and fortifications. 
Prominent among the noteworthy edifices is the 
12th-century Romanesque cathedral, with an or- 
nate Gothic portal dating from the 15th century. 
The former Church of Saint Paul, now a mu- 
seum, also dates from the 12th century. Addi- 
tional landmarks include the 15th-century 
Church of Our Lady, the Church of Saint Martin, 
and an impressive 19th-century monument to 
the German religious reformer Martin Luther 
(q.v.). 

Early History. The site of Worms was occupied 
by the chief town of the Vangiones, one of the 
Germanic tribes. The Vangiones were eventually 


expelled from their town by the Romans, who 
called it Borbetomagus. On the site the Romans 
built a fort about 14 B.c. In 412 a.d. the Romans 
transferred control of the town, then known as 
Augusta Vangionum, to the Burgundians, an- 
other Germanic tribe (see Burgundy), who 
made it the capital of their kingdom. Both the 
kingdom and capital were destroyed in 436 by 
invading Huns, led by their king, Attila (q.v.). A 
number of heroic legends that originated in the 
Burgundians' defense of their possessions were 
incorporated, during the 12th century, in the Ni~ 
belurtgenlied (q.v.), the greatest of the German 
national epics. 

In 486 Clovis I (q.v.), ruler of the Salian Franks 
(q.v.), constructed a new town on the site of the 
Burgundian capital and renamed it Wormatia. 
Worms, as the town soon became known, was 
established shortly as an episcopal see. During 
the 10th and 11th centuries, the bishops of 
Worms acquired considerable political power. 
Popular dissatisfaction over this state of affairs 
brought the city into alliance with the Holy 
Roman emperors in their struggle with the 
Church, and early in the 13th century Worms 
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became a free imperial city. Meanwhile, in 1122, 
Pope Callistus II and Henry V (qq.v.), King of 
Germany and Holy Roman Emperor, concluded 
at Worms the famous agreement known in his- 
tory as the Concordat of Worms. By the terms of 
this agreement, investiture (q.v.) of bishops and 
abbots, a right long claimed by the emperors, 
was thereafter reserved to the papacy. 

Since the Reformation. In the Holy Roman 
Empire (q.v.), Worms was often the meeting 
place of the imperial Diets (see Diet). The most 
famous of these was the so-called Diet of 
Worms, convoked in 1521. To this Diet, Charles 
V (q.v.), Holy Roman Emperor, summoned Lu- 
ther, at that time under threat of excommunica- 
tion (q.v.) because of his teachings. Luther, 
given a safe-conduct to Worms and favored by 
many in the assembly, refused to retract his 
teachings when asked, and even argued his be- 
liefs with several Catholic theologians present at 
the Diet. He was allowed to leave Worms un- 
molested; but a few weeks later, Charles V is- 
sued an imperial edict that outlawed Luther and 
his followers; see Reformation: National Move- 
ments. In 1525, the people of Worms adopted 
Luther's teachings. As a Protestant stronghold, 
the city was subjected to severe reprisals during 
the Thirty Years' War (q.v.). Worms was almost 


totally destroyed by a French army in 1689, dur- 
ing the War of the League of Augsburg. In 1801, 
during the Napoleonic Wars (q.v.), it was de- 
prived of its status as a free city and annexed by 
France. By a decision of the Congress of Vienna 
(1815), which imposed peace terms on France 
after the Napoleonic Wars, Worms was awarded 
to the German grand duchy of Hesse-Darm- 
stadt; see Hesse; Vienna, Congress of. The city 
sustained heavy damage during World War II. In 
1947 it became part of the newly created State 
of Rhineland-Palatinate. Pop. (1971 est.) 76,900. 
WORMWOOD, perennial herb or shrubby 
plant, Artemisia absinthium , in the Composite 
family, Compositae. Native to Europe, it was 
cultivated in the gardens of eastern North 
America, where it now grows wild by the road- 
sides. It has an erect stem from 2 to 4 ft. high 
and small, yellow, hemispherical flower heads. 
The leaves and flowers contain an aromatic, bit- 
ter, toxic substance used since ancient times in 
the manufacture of absinthe (q.v.). The name 
"wormwood" is sometimes applied to the entire 
genus Artemisia. See Plants, Poisonous; Ver- 
mouth. 

WOUK, Herman (1915- ), American writer, 

born in New York City, and educated at Colum- 
bia University. During World War li Wouk 
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se rved in the United States Navy in the Pacific 
Ocean; this experience provided the back- 
ground for his war novel The Caine Mutiny 
(1951; Pulitzer Prize, 1952). Several million cop- 
ies of the novel were sold; it was made into a 
popular motion picture (1954); and the author 
adapted an episode of the novel into a play, The 
Caine Mutiny Court Martial (1954). 

Among Wouk's other novels are Marjorie 
Morningstar (1955), a successful romance of big- 
city Jewish life; Youngblood Hawke (1962), a 
picture of the life and loves of an American nov- 
elist; Don't Stop the Carnival (1965), detailing 
the misadventures of a hotel owner in the West 
Indies; and The Winds of War (1971), an ac- 
count of a naval officer and his family during 
World War II. 

WOUND, in pathology, any break in the ex- 
ternal or internal surfaces of the body involving 
a separation of tissue, and caused by external 
injury or force. Wounds are classified as incised, 
or cut, if they are produced by a sharp instru- 
ment or object; puncture, if the instrument is 
pointed and narrow; lacerated, if accompanied 
by a tearing of the tissue; contused, if a substan- 
tial amount of tissue is bruised; penetrating, if 
the wound enters a body cavity; perforating, if 
the wound passes completely through a part of 
the body; and subcutaneous, if it involves deep 
destruction of tissue with a relatively small 
opening, or none at all, in the surface. Septic, or 
infected, wounds are those in which the area is 
contaminated by bacteria (q.v.) which can 
cause suppuration or shedding of tissue. 
Wounds heal by the formation of granulation 
and fibrous tissue, constituting what is later 
known as a scar; see Skin. The danger in wounds 
includes the possibility of a ruptured blood ves- 
sel (see Circulation of the Blood), causing hem- 
orrhage, and the possibility of introducing for- 
eign material or pathogenic bacteria, which can 
cause infection. Proper cleaning of a wound 
and the removal of dead tissue are important; 
antibiotics are effective in combating infection; 
see Antibiotic. When necessary, plasma or 
plasma substitutes are administered for shock; 
see Blood; Blood Transfusion; First Aid; Tetanus. 
WOUNDED KNEE, village in South Dakota, 
on Wounded Knee Creek, about 70 mi. s.E. of 
Rapid City, located on the Pine Ridge Indian 
Reservation of the Oglala Sioux. The locality 
was the scene of two confrontations between 
the Federal government and the Oglala Sioux. 
On Dec. 29, 1890, some 200 to 300 Sioux, includ- 
ing women and children, were massacred at 
Wounded Knee by a unit of the United States 
Cavalry; see Sioux; Wovoka. 


On Feb. 27, 1973, over 200 armed supporters 
of the American Indian Movement (A.S.M.) 
seized Wounded Knee and issued demands that 
the U.S. Senate begin an investigation of the 
Sioux grievances. The occupiers held siege to 
Wounded Knee for seventy days, until May 8, 
during which time two Indians were killed and 
several persons on each side were wounded by 
gunfire exchanged between the Indians and 
Federal law-enforcement officers who had sur- 
rounded the site. 

WOVOKA, also known as JACK WILSON 
(about 1856—1932), American Indian prophet, of 
the Piute (q.v.), born in what is now Mineral 
County, Nev. He worked for a rancher, whose 
surname he acquired. About 1888 Wovoka suf- 
fered a fever accompanied by delirium; he 
claimed to have had a vision of God instructing 
him to teach his fellow Indians a certain dance 
ritual, which came to be known as the ghost 
dance. The dance was supposed to enable the 
Indians to recover their original lands; to reunite 
them with their ancestors; and to make it possi- 
ble for them to live in eternal peace and pros- 
perity. Wovoka's teachings spread rapidly 
among the Plains Indians (q.v.), who soon re- 
garded him as their messiah (q.v.). By 1890 the 
ghost dance was performed nightly by many 
Plains tribes; it helped to precipitate the massa- 
cre at Wounded Knee (q.v.) on Dec. 29 of that 
year and the arrest and slaying of Sioux chief Sit- 
ting Bull (q.v.) on Dec. 15; see Sioux. Thereafter 
Wovoka's influence diminished. 

WRANGEL, Baron Petr Nikolaevich (1878- 
1928), Russian military leader, born of a noble 
family in Saint Petersburg (now Leningrad). He 
was a cavalryman for a period in his youth, 
worked in mining engineering in Siberia, and 
served as an officer of a Cossack regiment in the 
Russo-Japanese War and in World War I (qq.v.). 
Late in 1917, after the Bolsheviks seized power, 
Wrangei joined the anti-Bolshevik forces, 
known as the White Army, in southern Russia, 
and became their commander in chief early in 
1920. For a time he carried on successful opera- 
tions against the Red Army. The Soviet-Polish 
armistice of October, 1920, however, enabled 
the Red Army to concentrate its power against 
Wrangei. He then fled to Constantinople (now 
Istanbul), Turkey, with 150,000 followers in No- 
vember. Wrangei spent his last years as a mining 
engineer in Brussels, Belgium. See Union of So- 
viet Socialist Republics: History: Civil War. 
WRANGEL ISLAND, island of the Soviet 
Union, administered by the Churchi National 
Okrug, in the Arctic Ocean, between the East 
Siberian Sea and the Churchi Sea. It is separated 
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from the mainland by De Long Strait. The island, 
a rocky waste with elevations rising to about 
3000 ft., is a breeding ground for seals and polar 
bears. In 1832 the Russian explorer Ferdinand 
von Wrangel (1794-1870) tried unsuccessfully to 
find the island, that had been seen and reported 
by Siberian natives. It was sighted in 1867 by the 
American whaler Thomas Long, who named it in 
honor of Wrangel. A Russian expedition was 
sent to the island in 1911, and in 1916 the czarist 
government claimed it for Russia. The Canadian 
explorer Vilhjalmur Stefansson (q.v.) sent a party 
to the island in 1921, intending to claim it for 
Great Britain, but all save one of the group per- 
ished. In 1924 a Russian vessel forcibly removed 
a small colony of Eskimo established (1923) 
there by the United States. In 1926 the U.S.S.R. 
established a permanent colony on the island, 
which is now the site of a trading post and a 
meteorological station. Area, about 1800 sq.mi. 


A house wren, Troglodytes aedon, builds a nest in a dry 
squash. UP , 



WRANGELL MOUNTAINS, range of lofty vo |- 
camc mountains in s.E. Alaska, near the border 
with the Yukon Territory. The highest peaks are 
Mt. Sanford (16,208 ft.) and Mt. Blackburn 
(16,523 ft.). In 1953 the University of Alaska (see 
Alaska, University of) and New York University 
(q.v.) established a cosmic-ray-research station 
on Mt. Wrangell (14,000 ft.), another peak of the 
range. 

WRATH, CAPE, see Cape Wrath. 

WREN, common name applied to numerous 
species of songbirds, comprising the family Tro- 
glodytidae. The group comprises about sixty 
species, most of which are native to the tropical 
regions of the Western Hemisphere; the Euro- 
pean wrens are much less numerous. Generally 
very animated birds, wrens display their restless- 
ness by chattering incessantly and twitching 
their tails. The birds of many species are fine 
songsters; each species has its own characteris- 
tic phrase, which is delivered with surprising 
loudness. The adults vary in length from 4 to 8y 2 
in. and have a slender, slightly curved bill, 
short, rounded wings, and a short tail held usu- 
ally in an erect position. The plumage, alike in 
the male and female, is usually predominantly 
brown above, and gray, white, or tawny below 
with darker streaks or bars. Wrens nest in natu- 
ral or man-made crevices in trees, rocks, thick- 
ets, or farm buildings. The female usually lays 
from five to eight eggs in a clutch, and most 
species breed twice a year. The eggs are often 
white, speckled with brown. Wrens feed largely 
on insects. 

A common species is the house wren, Troglo- 
dytes aedon , which breeds throughout North 
America from southern Canada to the northern 
Gulf States, and winters in the South Atlantic 
and Gulf States as far south as Mexico. A com- 
mon midwestern species is Bewick's wren, 
Thryomanes bewickii, noted for its beautiful 
song. The winter wren, Troglodytes troglodytes , 
is 4 in, long and has a wild, ringing song. The 
Carolina wren, Thryothorus ludovicianus , ranges 
as far west as Texas. 

The cactus wren, Campylorhynchus brunnei - 
capil/um , is the largest wren, attaining a length 
of S l / 2 in. It is native to the desert regions of the 
southwestern United States and northern Mex- 
ico. Also found in arid regions of western North 
America is the rock wren, Salpinctes obsoletus. 
It builds its nest in rock crevices and paves a 
path to it with pebbles and rock chips. 

WREN, Sir Christopher (1632-1723), British ar- 
chitect, scientist, and mathematician, born in 
East Knoyle, Wiltshire, and educated at Wad- 
ham College, University of Oxford. The son of a 



clergyman, he was a precocious child with re- 
markable talent for science and mathematics. 
He had already invented numerous scientific 
devices before the age of fourteen, when he 
was admitted to Oxford. While still a student, 
he made several original contributions in math- 
ematics, winning immediate acclaim. In 1657, 
after serving as a fellow of All Souls College at 
Oxford, he was appointed professor of astron- 
omy at Gresham College in London. Three years 
later he returned to Oxford to accept the post of 
Savilian professor of astronomy. 

Already famous as a scientist and mathemati- 
cian, Wren started his career as an architect at 
the age of twenty-nine. Until then he had dis- 
played no practical interest in architecture, but 
his reputation brought him an unsolicited court 
appointment as assistant to the surveyor general 
in charge of the repair and upkeep of public 
buildings. Thereafter Wren devoted himself to 
the study of architecture with increasing enthu- 
siasm. His earliest work included designs for 
several new structures at Oxford and at the Uni- 
versity of Cambridge. His first building, the 
Pembroke College Chapel, was completed in 
1665 at Cambridge. The designs of this period 
reflected the influence of the English architect 
Inigo Jones (q.v.). In 1665 Wren visited Paris to 
study French architecture and met such leading 
European architects as the Italian Giovanni Lo- 
renzo Bernini (q.v.), who exerted an important 
influence on Wren's subsequent work. 

His Famous Designs. After his return to Eng- 
land, the fire of 1666 burned the oldest part of 
London. Within a few days Wren submitted a 
brilliant plan for rebuilding the area. The plan 
anticipated many of the features of modern city 
planning, but it was rejected because of prop- 
erty disputes. In 1667 he was appointed deputy 
surveyor general for the reconstruction of Saint 
Paul's Cathedral (q.v.), numerous parish 
churches, and other buildings destroyed by the 
fire. Two years later he received the coveted 
post of surveyor of the royal works; he held this 
position for the following fifty years. 

Wren's designs for St. Paul's Cathedral were 
accepted in 1675, and he superintended the 
building of the vast structure until its comple- 
tion in 1710. It ranks as one of the world's most 
imposing domed edifices. He also designed 
more than fifty churches, many of them, such as 
Saint Mary-le-Bow (1671-77) in London, famous 
for their towers and graceful spires. Among his 
secular buildings still in existence are the Shel- 
donian Theatre at Oxford (1664-69), the Trinity 
College library at Cambridge (1677-92), the fa- 
cade for Hampton Court Palace (1689-94), the 
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Chelsea Hospital (1682), and the Greenwich 
Observatory (1675). 

Evaluation. Wren is considered England's 
greatest architect, his works displaying great in- 
ventiveness in design and engineering. He 
evolved a simple version of the baroque style, in 
which the decorative effect is derived chiefly 
from one particular feature of the building. His 
style strongly influenced English architecture in 
the Georgian Period, and his influence also ex- 
tended to America. The Wren Building (1695) of 
the College of William and Mary (q.v.) in 
Williamsburg, Va., is so like his work that some 
authorities ascribe its design to Wren. 

Wren's architectural achievements have ob- 
scured his extraordinary contributions in sci- 
ence. Among his inventions were a weather 
clock comparable to the modern barometer and 
new methods of engraving and etching. His bio- 
logical experiments, in which he injected fluids 
into the veins of animals, played an important 
role in the development of blood transfusion. 

Wren was knighted in 1673; he subsequently 
served for many years as a member of Parlia- 
ment. One of the founders of the Royal Society 
of London for Improving Natural Knowledge 
(q.v.), he became its president in 1680. He was 
buried in St. Paul's Cathedral; near his tomb is a 
tablet inscribed with his epitaph, which ends 
with the famous words Si monumentum re- 
quiris, circumspice ("If you seek his monument, 
look about you"). A.K.P. 

WREN-TIT, North American bird, Chamaea 
fasciata , the only species in the wren-tit family, 
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the Chamaeidae. It is about 6 % in. long, is dusky 
above and cinnamon brown below, and has a 
long, rounded tail and white eyes. It lives in 
thickets and spends much time on the ground, 
where it is more often heard than seen. The 
song of the wren-tit is characteristic and is 
heard throughout the year. It nests in a low 


opponent with an arm hold such as the fly- 
ing mare, a maneuver in which an opponent is 
flung across the aggressor's shoulder onto the 
mat. Greco-Roman wrestling is especially p 0 p U . 
Sar in Europe. Championship matches in the 
Greco-Roman style have been conducted in the 
U.S. under the auspices of the Amateur Athletic 



Creek youths wrestling (reproduction of a 6th-century 
B.c. bas-relief). Metropolitan Museum of Art 

bush and lays three to five greenish-blue eggs. 
The wren-tit is found only along the Pacific 
coast and in the interior valley of California. 
WRESTLING, sport in which one contestant 
grapples with another in an attempt to force the 
shoulders of the opponent against a mat, thus 
scoring a fall, and winning the match. Two basic 
styles of amateur wrestling, Greco-Roman and 
free-style, are employed generally in the mod- 
ern version of the sport. Karate and jujitsu, other 
methods of combat originally peculiar to the 
Orient, are discussed in separate articles. Also 
popular as a spectator sport in the United States 
today is exhibition or professional wrestling. 
Greco-Roman Wrestling. The distinctive fea- 
ture of Greco-Roman wrestling is that contest- 
ants must apply all holds above the waist, using 
only the hands and arms. Tripping, tackling, and 
the use of the legs to secure a hold are not per- 
mitted. The Greco-Roman wrestler comes to 
grips with his opponent in a standing position 
and attempts to throw him to the ground, or 
bring him to the mat, in such a way that his 
shoulders strike the mat simultaneously. If suc- 
cessful he scores a fall, and the match ends. Fail- 
ing to score a fall in this fashion, the wrestlers 
may continue the match on the mat. If the al- 
lotted time, commonly 9 min., expires without a 
fall being scored, the mat chairman and referee 
award the victory to the wrestler who has dis- 
played superior ability and aggressiveness. 

The Greco-Roman wrestler usually downs his 


Union (q.v.), known as the A.A.U., since 1953, 
but free-style wrestling is more popular among 
Americans. 

Free-Style Wrestling. Free-style wrestling, 
often called Olympic free-style, allows a much 
greater variety of holds than the Greco-Roman 
style. Contestants may apply holds below the 
waist and may use their legs for all holds except 
the body scissors and head scissors. If the shoul- 
ders of a contestant are forced to the mat simul- 
taneously, however briefly, a fall is scored and 
the match ends. If no fall takes place a winner is 
chosen on a point basis. In Olympic and other 
free-style tournaments, a victory on points is 
deprecated, and the victor is penalized with a 
so-called bad mark. A contestant who amasses a 
total of six bad marks is eliminated from the 
tournament. Thus, the rules of free-style tourna- 
ment competition favor victories achieved by 
falls. 

In 1970 international rules, which govern the 
Olympic Games (q.v.), called for Greco-Roman 
and free-style competition in the following 
weight classes: 105%, 114%, 125%, 136%, 149%, 
163, 180%, 198, and 220 lb. The class for wrestlers 
who weigh more than 220 lb. is designated un- 
limited. 

College Wrestling. Collegiate-style wrestling, 
once known as catch-as-catch-can, is a form of 
free-style wrestling highly popular in the U.S. 
One distinctive feature is that a fall can be 
scored only by pressing the shoulders of an op- 
ponent to the mat for 1 sec. In addition, colle- 
giate style permits the use of the closed body 
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Above: Combatants in 
sumo, a centuries-old 
form of Japanese wres- 
tling, grapple in a sanded 
ring bound by rice straw. 
A contestant loses the 
match if he is forced out 
of the ring or if any part of 
his body except his feet 
touches the ground. 
Right: Less dignified and 
more of an entertaining 
event than a sport is 
Western-style profes- 
sional or exhibition wres- 
tling. In 1971 champion 
Bruno Sammartino tried 
unsuccessfully to defend 
his title by sending chal- 
lenger Ivan Koloff to the 
canvas. upi 
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scissors and adheres to a fairly elaborate point 
system which gives credit for time advantages, 
that is, time spent on top of an opponent, which 
fall short of achieving an actual fall. The point 
evaluations reflect the skills and techniques of a 
wrestling performance. Among such skills are 
the escape (one point), the near fall (two or 
three points), and the predicament (one point). 
By contrast, free-style awards points for only a 
few maneuvers, for example, take-downs (see 
below). 

The A.A.U. and the National Collegiate Ath- 
letic Association (q.v.), known as the N.C.A.A., 
which conduct the principal amateur wrestling 
tournaments in the U.S., adhere to slightly dif- 
ferent free-style rules, creating difficulty for 
American wrestlers. The N.C.A.A. collegiate- 
style bout consists of one 2-min. period fol- 
lowed by two 3-min. periods. A fall scored at 
any point ends the match. If no fall occurs after 
8 min. of wrestling, a winner is chosen on 
points. If point totals are equal, the match is a 
draw. In tournaments, two 1-min. overtime pe- 
riods are used to determine a winner. 

General Wrestling Holds. Within the limita- 
tions noted above, five general types of holds 
are common to Greco-Roman, free-style and 
coflegiate-style wrestling. They are: (1) Take- 

Amateur wrestling is a popular college sport. upi 


downs, holds designed to bring a standing 0D - 
ponent to the mat. Common takedowns include 
the double leg tackle, fireman's carry and the 
flying mare. (2) Rides, or hold-downs, 'designed 
to upset and take out of position an opponent 
who is underneath. Typical rides include the 
tight waist and ankle ride, navy ride, and the 
cross-body ride. (3) Escapes, or methods of 
breaking free of an opponent's grip. Such meth- 
ods include the sit-through, whizzer, and turn- 
in. (4) Reversals, designed to bring a contest- 
ant from an underneath position to a position 
atop an opponent while both are down on the 
mat. Popular reversals include the side roll and 
switch. (5) Pinning combinations, or holds 
which force the shoulders of an opponent to 
the mat. These include the cradle, three-quarter 
nelson, and half nelson with crotch hold. 

Amateur wrestling is highly popular in U.S. 
colleges, preparatory schools, high schools, and 
athletic clubs. In addition to national A.A.U. and 
N.C.A.A. championships, hundreds of regional 
and local tournaments are held each year. 
Professional Wrestling. Exhibition wrestling is 
the only form of professional wrestling currently 
popular in the U.S. Because the chief purpose of 
such wrestling is entertainment, both the action 
and the outcome of exhibition matches are 
carefully rehearsed in advance to be dramatic or 
humorous. Most States require therefore that 
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they be advertised as exhibitions, rather than as 
contests. The action takes place in a roped-off 
ring about 18 ft. square. One of the contestants, 
assuming usually a villainous attitude, pretends 
to inflict damage on his opponent with simu- 
lated eye-gouges, finger-twists, and other illegal 
tactics. Meanwhile his opponent wins the sym- 
pathy of the spectators by confining himself to 
orthodox wrestling holds, and in the end he 
usually triumphs over his tormentor. 

Besides traditional holds and the tactics men- 
tioned above, exhibition wrestlers employ a 
number of spectacular maneuvers, among them 
the so-called airplane spin, the Irish whip, the 
flying tackle, and the Argentine back-breaker. 
Exhibition wrestlers, usually assuming roles with 
an ethnic or colorfully eccentric appeal, are 
often billed under exotic pseudonyms. Among 
the colorfully-named exhibition wrestlers have 
been "Gorgeous George", "Lord Carlton", "Na- 
ture Boy" and "Gorilla Monsoon". They charac- 
teristically wear flamboyant dressing gowns and 
other eye-catching regalia. 

Legitimate or genuine professional wrestling 
was vastly popular in the U.S. from 1880 to 1920. 
Victory went to the wrestler scoring two falls 
out of three. Bouts often were contested in a 
mixed style, that is, one fall was wrestled in the 
catch-as-catch-can style, another in the Greco- 
Roman. The style used for the third fall, if any, 
was decided by the toss of a coin. No time limit 
was imposed on matches. 

History. Wrestling has been popular in various 
countries throughout recorded history. Early 
Egyptian and Babylonian tablets dating from 
3000 b.c. depict wrestlers using most of the 
holds known to the present-day sport. In an- 
cient Greece wrestling occupied a prominent 
place in legend and literature; wrestling compe- 
tition was the supreme contest of the Olympian 
Games (q.v.), where it was the climactic event 
of the pentathlon (q.v.). Greek athletes prac- 
ticed two styles of wrestling. One was a stand- 
up form similar in some ways to present-day 
Greco-Roman; the other form, a rough-and- 
tumble style fought both standing and on the 
ground, was replete with eye-gouging, the 
breaking of fingers, and other brutal tactics. In 
some Greek states women wrestlers competed 
against men. Fragments of a Greek textbook on 
wrestling have survived. 

The ancient Romans borrowed heavily from 
Greek wrestling; they eliminated many of its 
most brutal aspects, but added little that was 
new. 

During the Middle Ages wrestling remained 
popular and received the patronage of many 


royal houses, notably those of France, Japan, 
and England. Early English records reveal that in 
1222 a team of London wrestlers won an inter- 
city competition with Westminster. Henry VIII, 
King of England, was such a wrestling enthusiast 
that in 1520 he challenged Francis I (qq.v.), King 
of France, to a bout, and was thrown. 

America. In America the early colonists found 
wrestling popular among the Indians. These 
early American settlers brought with them from 
England a variety of wrestling styles, including 
the Cornish, Westmorland, and Lancashire 
catch-as-catch-can. Only the last-named style 
survives, though in modified form. During the 
19th century, amateur wrestling was a favorite 
sport in U.S. rural districts and became the fea- 
tured event at picnics, threshing bees, and holi- 
day celebrations. Interest in amateur wrestling 
dwindled in the U.S. during the first few dec- 
ades of the 20th century. Current enthusiasm 
for the sport dates from the 1930's. 

Professional wrestling became a major Ameri- 
can spectator sport during the 1880's. The first 
professionals were featured in carnivals. They 
attracted large crowds by offering cash prizes to 
any local champion who could throw them. Pro- 
fessional wrestling reached its zenith during the 
early decades of the 20th century, when huge 
crowds turned out to see such masters as Frank 
Gotch, Stanislaus Zbyszko, George Hacken- 
schmidt, Ed ("Strangler") Lewis, and Jim Londos, 
all of whom held the championship for varying 
periods. During the early 1920's legitimate pro- 
fessional wrestling finally gave way to exhibi- 
tion wrestling. 

WRIGHT, name of two American brothers 
who worked closely together in the early devel- 
opment of aeronautics; they invented and flew 
the first practical airplane. 

Wilbur Wright (1867-1912) born in Millville, 
Ind. As boys, he and his younger brother Orville 
made simple mechanical toys, and in 1888 they 
built a large printing press. The following year 
they began to publish the Dayton, Ohio, West 
Side News, edited by Wilbur. Already successful 
printers, the brothers opened a bicycle repair 
shop and showroom in 1892, and three years 
later they began assembling bicycles with tools 
of their own invention. 

The Wrights were admirers of the writings 
and feats of the German engineer Otto Lilien- 
thal, the American engineer Octave Chanute 
(qq.v.), and other glider (q.v.) experimenters. In 
September, 1900, at Kill Devil Hill, near Kitty 
Hawk, N.C., they tested their own glider. Care- 
fully recording their findings, they concluded 
that the previously accepted aeronautical data 
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Orville Wright flies the Wright Type-A biplane at Ft. 
Myer, Va., in 1908. US. Air Force 

on which they had relied were erroneous. In 
1901 the brothers tested the effects of air pres- 
sure on more than 200 wing surfaces and in 
1902, executing almost 1000 glides in a new 
glider, they confirmed their Kitty Hawk data. At 
Kitty Hawk the Wrights also proved to their sat- 
isfaction that planes could be balanced best by 
pilots, rather than by built-in engineering de- 
vices; this was the major idea covered by the 
first Wright patent. 

In 1903 the brothers constructed their first 
propeller (q.v.), from original calculations; it 
was about 35 percent more effective than other 
propellers then available. They next built a 750- 
lb. machine with a 12-h.p. motor in which, on 
Dec. 17, 1903, at Kitty Hawk, first Orville and 
then Wilbur made the first powered flights in 
history. Despite public indifference they dedi- 
cated themselves to the development of better 
engines and planes. The site of the first flight, 
preserved as the Wright Brothers National Me- 
morial, is administered by the National Park 
Service (q.v.). 

In 1908 Wilbur Wright set distance and alti- 
tude records in France. That same year the 


Wrights fulfilled a contract with the United 
States Army Signal Corps to produce a plane 
that could fly for 10 min. at a speed of 40 m.p.h. 
They then toured Europe, where they were 
highly honored. Upon their return to the United 
States in 1909 they received further honors, in- 
cluding medals presented by President William 
Howard Taft (q.v.). That same year Wilbur 
Wright became president of the newly incorpo- 
rated American Wright Company. He died three 
years later of typhoid fever. 

Orville Wright (1871-1948), born in Dayton, 
Ohio. Orville's individual contributions to the 
improvement of aircraft include the develop- 
ment of the first wind tunnel (q.v.), in 1901, and 
the discovery, in 1902, that tailspins could be 
eliminated by substituting a movable vertical 
tail for the stationary one then in use. 

In 1903 at Kitty Hawk, N.C., Orville Wright 
made the first successful flight, which lasted 12 
sec., in a self-powered craft. On Sept. 9, 1908, at 
Fort Meyer, Va., he simultaneously established 
several records when he flew the first Wright 
plane made under government contract for 62 
min., completing 57 circles at an altitude of 120 
ft.; he became an immediate international ce- 
lebrity. In 1910 Orville Wright formed the first 
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Wright Exhibition Team, in which pilots trained 
by him performed in Wright planes. He also 
personally tested each new piece of equipment 
used on Wright planes and superintended pro- 
duction at the Wright plants. After the death of 
Wilbur in 1912, Orville Wright became presi- 
dent of the American Wright Company. Three 
years later he sold his stock in the company for 
over $500,000. He subsequently worked as an 
engineering consultant. 

See Airplane: Development; Aviation: Kitty 
Hawk and After. 

WRIGHT, Frances or WRIGHT, Fanny (1795- 
1852), Anglo-American social reformer, born in 
Dundee, Scotland. She grew up in London, Eng- 
land, toured the United States from 1818 to 
1820, and reported enthusiastically on her expe- 
riences in Views of Society and Manners in 
America (1821). This volume won her the friend- 
ship of many liberal thinkers, among them the 
French military leader and American Revolu- 
tionary hero Marquis de Lafayette (q.v.). In 1824 
she accompanied him on his historic tour of the 
U.S., and later the same year. Miss Wright estab- 
lished Nashoba, an experimental community 
near Memphis, Tenn., designed to prepare 
slaves for emancipation. Swamp fever, sensa- 
tional negative publicity, and other problems 
arose, and the experiment failed. In 1828 she 
began to lecture and became coeditor of the 
New Harmony Gazette with the American legis- 
lator Robert Dale Owen (see under Owen). The 
next year she and Owen founded the Free In- 
quirer as successor to the Gazette . In both her 
lectures and her writings Frances Wright vigor- 
ously advocated abolition, universal education, 
birth control, and equal rights for women. Her 
works include A Few Days in Athens (1822) and 
Course of Popular Lectures (2 voL, 1829-36). 
WRIGHT, Frank Lloyd (1867-1959), American 
architect, born in Richland Center, Wis., and 
educated at the University of Wisconsin. When 
Wright entered the university in 1884, his inter- 
est in architecture had already declared itself. 
The university offered no courses in his chosen 
field, however, and he matriculated in civil en- 
gineering and gained some practical experience 
by working part time on a construction project 
at the university. In 1887 he left school and went 
to Chicago, where he became a designer for the 
firm of Adler and Sullivan. One of the partners 
of this company, the American architect Louis 
Sullivan (q.v.), had a profound influence on 
Wright's work. In 1893 Wright left the firm to 
establish his own office in Chicago. 

“Organic Architecture". A pioneer in modern 
architecture, Wright is considered by many as 


the greatest American architect of his time. He 
created the philosophy of "organic architec- 
ture", the central principle of which maintains 
that the building should develop out of its natu- 
ral surroundings. From the outset he exhibited 
bold originality in his designs for both private 
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and public structures and rebelled against the 
ornate neoclassic and Victorian styles favored 
by conventional architects. Wright was opposed 
to the mechanical imposition of preconceived 
styles. He believed that the architectural form 
must ultimately be determined in each case by 
the particular function of the building, its envi- 
ronment, and the type of materials employed in 
the structure. Among his fundamental contribu- 
tions was the use of various building materials 
for their natural colors and textures, as well as 
for their structural characteristics. His interiors 
emphasize the sense of spaciousness, which de- 
rives from open planning with one room flow- 
ing into another. This concept was particularly 
evident in his early single-family houses, the so- 
called prairie houses, among them the Martin 
House in Buffalo, N.Y. (1904); the Coonley 
House in Riverdale, Hi. (1908); and the Robie 
House in Chicago, III. (1909). 

New Techniques. Wright initiated many new 
techniques, such as the use of precast concrete 
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ficulties and professional antagonisms, he 
passed a year of self-imposed exile (1909-10) in 
Europe. Upon his return, he began anew on a 
career of ever-widening achievements. Among 
his later works are the Millard House in Pasa- 
dena, Calif. (1921), the Kaufmann House, called 
Fallingwater, at Bear Run, Pa. (1936), the John- 
son Administration Building in Racine, Wis. 
(1938), the First Unitarian Meetinghouse in 
Madison, Wis. (1949), the V. C. Morris gift shop 
in San Francisco (1950), and the Price Tower, a 
skyscraper in Bartlesville, Okla. (1955). In 1953 
he completed the plans for the Solomon R. 
Guggenheim Museum building, which is his 
only structure in New York City. 

Other Interests. Wright spent much time in 
writing, lecturing, and teaching. By 1908 he had 
originated most of the principles which are 
today the fundamental concepts of modern ar- 
chitecture. Although his early struggle against 
eclecticism won him the hostility of the Ameri- 
can academicians, nevertheless his work pro- 


zotomon k. ouggenheim Museum , New York City 
Wrights design , a circular building, has a spiral ramp: 
that serves as a continuous exhibition area . 

American Airlines 


blocks reinforced by steel rods. He also intro- 
duced numerous innovations, including air con- 
ditioning, indirect lighting, and panel heating. 
The Larkin Building in Buffalo, N.Y., which he 
designed in 1905, was the first office building to 
utilize air conditioning, double-glass windows, 
all-glass doors, and metal furniture. Among his 
remarkable engineering feats was the design of 
the huge Imperial Hotel in Tokyo, constructed 
to withstand earthquakes. To obtain the re- 
quired flexibility, he employed cantilever con- 
struction with a foundation floating on a bed of 
soft mud. The building was completed in 1922, 
and it suffered no damage in the disastrous 
earthquake that occurred in the following 
year. 

Throughout his career, architects who were 
more conventional than Wright opposed his 
unorthodox methods. Beset with personal dif- 
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foundty influenced the development of con- 
temporary architecture in the United States as 
well as in Europe. Wright was the founder and 
director of the Taliesin Fellowship, a studio- 
workshop for apprentices who studied under 
him and assisted him on his projects. His writ- 
ings include An Autobiography (1932; rev. ed., 
1943), An Organic Architecture (1939), Genius 
and the M oboe racy (1949), and Natural House 
(1954). 

See also American Architecture: Modern 
American Architecture: Frank Lloyd Wright and 
the Prairie Style ( 1 890's~l 950's ). A.K.P. 

WRIGHT, John Joseph, Cardinal (1909-79), 
American Roman Catholic prelate, born in Bos- 
ton, Mass., and educated at Boston College, 
Saint John's Seminary in Boston, and the Pontifi- 
cal Gregorian University in Rome. Ordained a 
priest in 1935, Wright served fifteen years in the 
archdiocese of Boston, first as a professor of 
philosophy at St. John's Seminary and later as 
archdiocesan secretary. In 1947 he was conse- 
crated a bishop, and three years later was ap- 
pointed the first bishop of Worcester, Mass. In 
1959 he succeeded John Francis Cardinal Dear- 
den (q.v.) as bishop of Pittsburgh, Pa. Pope Paul 
VI (see under Paul) elevated Wright to the rank 
of cardinal in 1969. Cardinal Wright wrote sev- 
eral books, among them his doctoral disserta- 
tion published in 1942 as National Patriotism in 
Papal Teachings. 

WRIGHT, Richard (1908-60), American au- 
thor, born near Natchez, Miss. He spent his 
early life in poverty, living for a while in Mem- 
phis, Tenn., and traveling throughout the 
United States working at a variety of menial 
jobs. In 1935 he settled in Chicago, III., and 
began to work with the writers program of the 
Works Progress Administration, later renamed 
the Work Projects Administration (q.v.), an 
agency of the Federal government. In the early 
1930's Wright joined the Communist Party; but 
he describes his disillusionment with the party 
in his contribution to The God That Failed 
(1950); the book comprises six essays by former 
Communists explaining their later rejection of 
Communism (q.v.). He left the U.S. in 1950 to 
settle in Paris. 

Wright's first published book. Uncle Tom's 
Children (1938), a collection of four short melo- 
dramatic novels, eloquently dramatizes race 
prejudice. His major work. Native Son (1940), 
explores the violent psychological pressures that 
drive a young Chicago Negro, Bigger Thomas, to 
murder. This highly successful novel was pro- 
duced as a play in 1941 and as a motion picture 
in 1950. In his autobiography, Black Boy (1945), 


Wright reveals in bitter personal terms the dev- 
astating impact of prejudice on a Negro in the 
U.S. during his formative years. 

Wright, regarded as perhaps the most elo- 
quent spokesman for his generation of Negroes, 
also wrote The Outsider (1953), a philosophical 
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novel; White Man, Listen! (1957), further observa- 
tions on racial problems; The Long Dream (1958), 
a novel of slum life; and works on his travels in 
Spain, Africa, and Southeast Asia. Published post- 
humously were Eight Men (1961), Lawd Today 
(1963), and the autobiographical American Hun- 
ger (1977). See also Negro Literature, American: 
The Harlem Renaissance to 1950 . 

WRIGHT, Sewall (1889- ), American gene- 

ticist, born in Melrose, Mass., and educated at 
Lombard College, Galesburg, III., the University 
of Illinois, and Harvard University. He was em- 
ployed as an animal geneticist by the United 
States Department of Agriculture (1915-25), 
taught zoology at the University of Chicago 
(1926-54), and was a professor of genetics at the 
University of Wisconsin (1955-60). Wright is 
best known for his genetic studies of guinea 
pigs and for his research on evolution (q.v.) and 
received the National Medal of Science in 1967. 
He originated the mathematical theory of evolu- 
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tion stating that mathematical chance, as well as 
mutation and survival of the fittest, affects evo- 
lutionary change. See Heredity. 

WRIGHT, Willard Huntington (1888-1939), 
American critic and writer, born in Charlottes- 
ville, Va., and educated at Saint Vincent and Po- 
mona colleges in California, and Harvard Uni- 
versity. Beginning in 1907 he worked as a literary 
and art critic for a number of periodicals, and 
from 1912 to 1914 he also edited the magazine 
Smart Set. By the age of thirty-five he had pub- 
lished several volumes of art criticism, including 
Modern Painting (1915) and The Future of 
Painting (1923). Seriously ill between 1923 and 
1925, Wright limited himself after his recovery 
to writing detective fiction under the pen name 
of S. S. Van Dine. Wright's sleuth protagonist is 
Philo Vance, whose suavity and esoteric learn- 
ing were distinctive characteristics of Wright 
himself. Among the most notable mysteries fea- 
turing Vance are The Benson Murder Case 
(1926), The Canary Murder Case (1927), and The 
Kidnap Murder Case (1936). 

WRIT, in law, documentary court orders is- 
sued to authorize actions in specific legal situa- 
tions. Writs variously prescribe or forbid certain 
acts, enforce rights, or redress wrongs. A writ of 
habeas corpus (q.v.), for example, safeguards in- 
dividuals from being unlawfully taken into cus- 
tody, and a writ of error from a superior court 
(Orders an inferior court to provide records of 
legal proceedings in order to ascertain whether 
the law has been erroneously applied. The term 
"writ" was formerly applied in Anglo-Saxon 
England to any written, sealed pronouncements 
by the king. See Attainder; Certiorari; Constitu- 
tion of the United States; Search Warrant; Sub- 
poena; Summons. 

WRITING, method of human intercommuni- 
cation and of recording ideas by means of arbi- 
trary visual marks forming a system. Writing can 
be achieved in either limited or full systems, a 
full system being one that is capable of ex- 
pressing unambiguously any concept that can 
be formulated in language (q.v.). 

Limited Writing Systems, Limited writing sys- 
tems are generally used for purposes such as 
keeping accounts or as mnemonic devices for 
recalling significant facts or conveying general 
meanings. Also called sub-writing, limited sys- 
tems of writing include picture writing or pic- 
tography, ideography, and also the use of 
marked or unmarked objects as mnemonic de- 
vices. Such systems are characterized by a high 
degree of ambiguity because there is no fixed 
correspondence between the signs of the writ- 
ing system and the language represented. For 


this reason interpretation of a limited system is 
usually independent of language. The purpose 
of the pictogram, ideogram, or object is to cal! 
to mind an image or impression that is subse- 
quently expressed in language. This is clearly 
the procedure involved in the American Indian 
picture writing which can be "read" easily by 
practically anyone without the slightest knowl- 
edge of American Indian languages (q.v.). Q n 
the other hand, interpretation of limited writing 
systems requires a knowledge of the cultural 
background of the writer because otherwise the 
image or impression called to mind by the 
writing will be meaningless or misunderstood. 
Full Writing Systems. A full writing system is 
capable of expressing any concept which can be 
formulated in language. Because of this, full 
writing systems are characterized by a more or 
less fixed correspondence between the signs of 
the writing system and elements of the language 
the writing expresses. The elements of language 
so represented can be words, syllables, or pho- 
nemes (the smallest units of speech that distin- 
guish two different utterances in a language), 
and thus writing systems can be categorized as 
word or logographic, syllabic, or alphabetic. Be- 
cause full writing systems represent elements of 
language, knowledge of the language written is 
required to understand the meaning intended 
by the writer. This does not mean that a writing 
system is tied to one language. In fact, writing 
systems are rather easily transferred from one 
language to another. This means only that un- 
like a pictographic system, a full system conveys 
no meaning to the reader without a knowledge 
of the underlying language. 

Word or Logogram Systems. Word writing 
systems are characterized by having signs called 
logograms which represent complete words. 
Such signs frequently represent a series of re- 
lated words, and in many cases one sign rep- 
resents several separate and distinct words. In 
purely logographic writing, such distinctions 
usually remain unresolved and the writing is 
ambiguous. Certain types of signs, however, 
can be used to resolve the ambiguity and assure 
the proper reading of the logogram. These signs 
are used as semantic and phonetic indicators, 
often called determinatives and phonetic com- 
plements. Determinatives are signs used to indi- 
cate the class or category to which the word 
represented by the logogram belongs. Determi- 
natives are logograms themselves and are not 
read but serve only to indicate the semantic 
group, such as gods, countries, birds, fish, verbs 
of motion, verbs of building, objects made of 
wood, objects made of stone, and so on, to 
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which the logogram which is to be read 
belongs. Phonetic complements are similar in 
use but more specific in that they show part or 
all of the pronunciation of the word that the 
logogram represents. In modern alphabetic 
writing in English for example, the logogram "2" 
is read "two". When the ordinal number is re- 
ferred to, however, the phonetic complement 
"nd" is attached and the logogram, plus com- 
plement "2nd", is read "second". In this exam- 
ple, for the first time, signs are used for purely 
phonetic (or non-logographic) purposes. In 
other words the sign functions not to call to 
mind an idea and the word associated with it, 
but to recall a sound which is part of the word 
which the logogram being read represents. 
Originally, phonetic indicators were chosen 
from the logograms which have a reading corre- 
sponding to the sound desired. This device is 
known as phonetic transfer or, more commonly, 
rebus writing. Like determinatives, phonetic in- 
dicators are not to be read but serve only to fa- 
cilitate the reading of the basic logogram. 

Thus far, elements of language are expressed 
only by logograms. Such representation is ade- 
quate for most nouns and simple verbs, but 
quite inadequate for most adjectives and ad- 
verbs, and especially for pronouns and proper 
nouns such as personal names. It cannot express 
all the nuances of case endings and verbal in- 
flection. A full system of writing as defined 
above must be capable of expressing all these if 
they exist in the language, so it can be seen that 
a purely logographic writing system cannot be 
classified as a full system even if it makes use of 
semantic and phonetic indicators. 

Syllabic Systems. The principle of phonetic 
transfer was used to overcome the limitations of 
logographic writings. By using signs to represent 
sounds, in this case syllables, words which had 
no logographic representation could be ex- 
pressed. In addition, morphemes, or case end- 
ings and verbal inflection could be expressed by 
attaching the signs representing their sounds to 
the root logogram. It should be noted that, un- 
like phonetic indicators, such signs are to be 
read and interpreted as elements of the lan- 
guage being written. 

The combined logo-syllabic system represents 
the first system of full writing. Once a system 
has reached a full capability of expression, the 
conflict in its development is between economy 
of writing (number of signs required to write a 
given utterance), and reduction of ambiguity. 
The major disadvantage of a logo-syllabic sys- 
tem is that it requires a very large number of 
signs because the number of words in a lan- 


guage is quite large. Grouping all words with 
similar meanings under one logogram, or using 
the same sign for different words, reduces the 
number of signs required, but such a system still 
needs at least 500 or 600 signs. Furthermore, am- 
biguity is very likely unless indicators are used, 
which means sacrificing the main advantage of 
having to use fewer signs per utterance. On the 
other hand, the number of signs needed for a 
purely syllabic system can be less than 100 and 
is seldom more than 200. The use of syllabic 
writing has the further advantage that the logo- 
grams do not have to be interpreted by the 
reader because the words are written out un- 
ambiguously in the phonetic script. The disad- 
vantage of syllabic writing is that the system re- 
quires, on the average, more signs to write a 
given utterance. In its simplest form, a syllabic 
system consists only of consonant and vowel 
signs, and signs for simple vowels. 

The next step is the reduction of the syllabary, 
or the list of syllables, to only consonant and 
vowel signs, with the vowels not differentiated. 
This reduces the number of signs required to 
the number of consonant sounds in the lan- 
guage, but increases the ambiguity in that the 
correct vowel sounds have to be supplied by 
the reader. Because this is syllabic writing the 
number of signs required to write a given utter- 
ance is the same as that for the simple syllabic 
system which expresses each vowel fully. But 
because the reduced syllabic system requires 
many fewer signs, each sign can be simpler. Al- 
though this type of writing is considered alpha- 
betic by many people, it is more properly semi- 
alphabetic as it does not indicate each pho- 
neme of the language separately and unambig- 
uously. 

Alphabetic Systems. The final step toward 
fully alphabetic writing was the separation of 
the consonant sounds from the vowel sounds, 
and the writing of each separately. This requires 
a few more signs but eliminates the ambiguity 
of having the reader supply the vowels. Alpha- 
betic writing requires the greatest number of 
signs for a given utterance, but the number of 
signs required for the system is small enough so 
they can still be very simple. Because each sign 
represents a phoneme, the word intended by 
the writer is spelled out explicitly, and no 
sounds are required to be supplied by the 
reader. See Alphabet. 

These systems outline the theory and meth- 
ods of writing, but in actual fact writing systems 
do not exist in these pure forms. Elements from 
one type of system are almost always found in- 
corporated in another; an example is the num- 
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ber of logograms used with the modern alpha- 
betic writing system. 

Writing systems always tended to be conserv- 
ative, their origins often being attributed to di- 
vine sources. Any change or modification was 
met with great hesitation, and even today, at- 
tempts to reform spelling or eliminate inconsis- 
tencies in writing conventions meet with strong 
resistance. Because of this conservatism major 
innovations in the structure of a writing system 
usually occurred when one people borrowed a 
system from another people. The Akkadians, for 
example, adapted the syllabic portion of the 
Sumerian logo-syllabic system to their own lan- 
guage, but retained the logograms, and used 
them regularly as a type of shorthand; see Sum- 
erian Language and Literature. When the Hittites 
borrowed the system from the Akkadians for 
their own language, they eliminated most of the 
polyphonous and homophonous syllabic signs 
and many of the Sumerian logograms, but used 
a number of Akkadian syllabic spellings as logo- 
grams; see Hittite Language; Hittites. 

The earliest known writing dates to shortly 
before 3000 b.c., and is attributed to the Sumer- 
ians of Mesopotamia (q.v.); see Sumer. Because 
this earliest writing is logographic, it can be 
read only in vague terms, but the principle of 
phonetic transfer is apparent and was well on its 
way to becoming logo-syllabic. Egyptian hiero- 
glyphic writing is known from about a hundred 
years later, and it is also the earliest authentica- 
tion of the principle of phonetic transfer; see 
Egyptian Language and Literature; Hieroglyphics. 
It is possible that the development of Egyptian 
writing came as a result of Sumerian stimulus. 

At about the same time, so called Proto-Elam- 
ite writing developed in Elam (q.v.). This system 
has yet to be deciphered, and nothing can be 
said of its nature at the present time except that, 
from the number of signs used, it is logo-syl- 
labic. Logo-syllabic systems of writing also de- 
veloped, at a later date, in the Aegean, in Anato- 
lia, in the Indus Valley, and in China; see Chinese 
Language. From these logo-syllabic systems, syl- 
labaries were borrowed by other peoples to 
write their own languages. The syllabary in its 
simplest and most reduced form (that is, signs 
for consonant plus any vowel) was borrowed by 
the Semitic peoples of Palestine and Syria from 
the Egyptians, leaving behind the logograms and 
more complex syllables of the Egyptian system, 
during the last half of the 2nd millennium b.c.; 
see Semitic Languages. This syllabary was almost 
ready-made because Egyptian writing had never 
expressed vowels. The earliest such semi-alpha- 
betic writing is found in the so-called Proto- 


Sinaitic inscriptions, which date back to about 
1500 b.c. Another such system, dated to about 
1300 B.c., was found at Ugarit on the northern 
Syrian coast, but in this case the writing was in- 
scribed on clay in the manner of Mesopotamian 
cuneiform (q.v.). Similar writing systems were 
developed by the other peoples of this region, 
and it was from the Phoenicians that the Greeks 
borrowed their writing system; see Phoenician 
Language. The Greeks took the final step of sep- 
arating the consonants from the vowels and 
writing each separately, thus arriving at full al- 
phabetic writing about 800 b.c.; see Greek Lan- 
guage: Ancient Creek. Alphabetic writing has 
yet to be improved upon in terms of the defini- 
tion of a full writing system. See also separate 
articles on all the individual letters of the Eng 
lish alphabet. l.J.G. & R.M.W. 

WROCIAW (Ger. Breslau ), city and port in 
Poland, and capital of Wroclaw Province, 
formerly capital of the Prussian province of 
Lower Silesia (liquidated after World War II). 
The city is on the Oder R., about 185 miles s.w. 
of Warsaw, and is the fourth-largest city of Po- 
land in population and an important commer- 
cial and industrial center. It is an important rail- 
way center. The Oder R., a major artery of trade, 
links the city with the Baltic Sea and with the 
Elbe-Vistula network of inland waterways. Lo- 
cated in a rich agricultural and mining region, 
the city has an extensive trade in wool, grain, 
iron and other metals, and coal. Industrial estab- 
lishments include iron foundries, breweries, tex- 
tile mills, and plants engaged in the manufac- 
ture of machinery, locomotives, railway cars, 
furniture, jewelry, musical instruments, distilled 
liquors, and cigars. 

The site of Wroclaw lies on both sides of the 
Oder, and numerous bridges connect the two 
sections of the city. The principal section, on 
the w. bank, centers around the so-called Inner 
Town, much of which dates from medieval 
times. Eastern Wroclaw, the modern section of 
the city, is well planned and mainly residential. 
In the Inner Town are several noteworthy, ec- 
clesiastical edifices, particularly the Roman 
Catholic cathedral of Saint John the Baptist, 
begun in 1158 and the oldest church in the city; 
the Church of Saint Elizabeth (13th century); the 
Church of the Holy Cross (13th-14th centuries); 
and the Church of Our Lady of the Sand (14th 
century). The most interesting secular edifice in 
Wroclaw is the Rathaus (town hall), dating from 
the 13th century and rebuilt in the 15th century 
in the Gothic architectural style. Other impor- 
tant structures are the former royal palace, sev- 
eral government buildings, the Museum of Fine 
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Arts, and the buildings of the University of 
Wroclaw. Built from 1728 to 1736 as a Jesuit col- 
leae. the university maintains a famous library, 
art gallery, and astronomical observatory. 
History. Known originally as Vratislavia, 
Wroclaw figured in the recorded history of Po- 
land as early as 1000. It was made an episcopal 
see during the 11th century. On the formation 
( 1163 ) of the duchy of Silesia the town became 
the ducal capital. During the 13th century large 
numbers of Germans settled in the area, and the 
town acquired its German name, Breslau, in 
1261 . The town, a prosperous mercantile center, 
joined the federation of north German towns 
known as the Hanseatic League (q.v.) in 1294. 
Bohemia acquired Breslau in 1335. Through the 
accession (1526) of the Spanish prince Ferdi- 
nand I (q.v.) to the Bohemian throne it became 
a Hapsburg possession. Breslau was seized 
(1741) by Prussia during the War of the Austrian 
Succession; see Succession Wars. Except for a 
few brief periods of military occupation, nota- 
bly during the Napoleonic Wars (q.v.), Breslau 
remained a part of Prussian Silesia until its cap- 
ture (May 7, 1945) in World War II by Soviet 
troops. After the collapse of Germany, the city, 
which suffered heavy damage during the war, 
reverted to Poland by decision of the Potsdam 
Conference (q.v.). The German population of 
Wroclaw was subsequently deported and largely 
replaced by Polish settlers. Pop. (1971 est.) 
528,000. 

WROUGHT IRON, strong, malleable, rust-re- 
sistant, almost pure form of iron that contains 1 
to 2 percent silicate slag and less than 0.3 per- 
cent carbon. The earliest known form of iron, it 
was smelted in hearths with charcoal as fuel un- 
til about 1400 a.d., when blast furnaces — essen- 
tially raised, enclosed hearths — were introduced 
in southern Europe. The blast-furnace method, 
by which the molten ore was run off into ingots 
called "pigs" and further treated to eliminate ex- 
cess carbon, prevailed until the more efficient 
puddling furnace was invented in the late 18th 
century. For modern smelting methods, see Iron 
and Steel Manufacture: Wrought Iron. 

Wrought iron, as opposed to cast iron, is 
worked in a forge using hammer and anvil. The 
heated iron, resting on the anvil, is given rapid 
hammer blows to shape it; when hot, the metal 
shapes easily, but when cooled it is inflexible. 
Unlike most metals, iron welds perfectly when 
two hot pieces are hammered together, a fact 
that has governed its typical decorative form: 
scrollwork branching from hammer-welded 
joints with surface decoration made by hammer, 
punch, or chisel. Apart from ornamental iron- 


work, wrought iron is today chiefly used for tub- 
ing, bolts, chains, and anchors. As a construc- 
tion material it has been largely replaced by 
steel, which contains more carbon and other al- 
loying elements and is lighter and more flexible. 
Early Use. W'rought iron seems to have origi- 
nated in the Middle East; in Egyptian texts of 
about 3500 B.c. there is mention of smelted iron, 
and an iron hammer, spear, and saw have been 
unearthed from a Sumerian tomb of about 3000 
B.c. The Greeks valued iron for its use in making 
tools. Wrought-iron window grilles survive from 
the Roman towns of Pompeii and Herculaneum. 
The Romans had iron keys of the latch-lifter 
type, and their legionary soldiers used thick, 
two-edged iron swords. British Celts used 
wrought iron for currency bars, tools, and 
chariot wheels. The Anglo-Saxons and Vikings 
used iron for arms and utensils like the 7th-cen- 
tury a.d. Sutton Hoo helmet and hanging bowls 
now in the British Museum, London, In India, a 
22-ft.-high welded iron pillar still stands in the 
mosque of Altansh, Delhi; this dates from 
around 400 a.d. 

Decorative Ironwork. The second millen- 
nium a.d. saw the true beginning of European 
decorative ironwork, especially on church 
doors, the hinges of which were designed in 
variations on the spiral with branches and styl- 
ized leaf or flower terminals. An unusual early 
door (about 1050) at Staplehurst, England, with 
figures of a ship, fish, and dragons, relates a story 
now obscure. The doors of Notre Dame Cathe- 
dral (13th cent.) in Paris show' remarkable virtu- 
osity, having scrolls that burgeon with dragons 
and birds. Cathedrals also needed internal iron 
furnishings like tomb and sanctuary grilles. The 
remnants of Saint Swithin's grille (about 1093) in 
Winchester Cathedral in England have a scroll 
design. The grille around the tomb of Eleanor of 
Castille in Westminster Abbey, made in about 
1294 by a craftsman named Thomas de Legh- 
tone, employed a then new technique using 
die-stamps for the raspberrylike terminals. The 
most imposing of all tomb grilles, and perhaps 
the finest piece of English Gothic ironwork, is 
on the tomb of Edward IV in Saint George's 
Chapel at Windsor Castle. This ornate structure, 
resembling the facade of a cathedral, was cre- 
ated late in the 15th century by one John Tresil- 
ian. 

In the 14th and 15th centuries, French and 
German ironworkers developed to a peak the art 
of chiseling iron to adorn locks, door knockers, 
and caskets with cutwork Gothic ogee arches 
and quatrefoils. Until the 16th century, Italian 
smiths relied instead on hammer and anvil for 
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Silhouetted against sunlight are the massive wrought- 
iron gates of the ducal castle at Darmstadt , Ger- 
many. German Information Center 


their effects, as in the pointed arches of the 
chancel screen in the Church of Santa Croce in 
Florence, dating from about 1371. iron balco- 
nies, often with interlocking quatrefoils, seem to 
have been introduced first in Venice. 

The Renaissance in France and England 
scarcely affected the Gothic style that was fa- 
vored by local smiths, who limited themselves 
mainly to door furnishings. But in Germany and 
Spain vast new works were undertaken. In the 
15th century, Spanish smiths excelled in making 
rejas, cathedral screens up to 30 ft. in height and 
consisting of forged balusters with friezes of 


hammered arabesque ornamentation. Good ex- 
amples are in Seville and Barcelona. German 
smiths of the 16th and 17th centuries used iron 
abundantly for door furnishings, screens, and 
gates, and for distinctive grave crosses formed 
by interlaced circular bars, often with petaled 
flower finials. 

European smiths of the late 17th and 18th 
centuries flourished as production methods im- 
proved and demand grew. In England jean Tij ou 
(fl. 1688-1712), a French F-luguenot refugee, de- 
signed the gates and screens of Hampton Court 
Palace (about 1690), remarkable for their lavish 
swags, scrolls, embossed satyr- and animal- 
headed masks, and floral ornamentation. The 
fountain screen, in particular, suggests courtly 
magnificence; its swirling and entangled pat- 
terns are topped by decoration fashioned to re- 
semble drapery. Tijou also made gates, balco- 
nies, and other works at Oxford and Stamford, 
and the railings in Saint Paul's Cathedral in Lon- 
don are from his forge. Tijou's influential book 
of designs, published in 1693, popularized such 
motifs as intertwined initials in monograms. 
Original ironwork, dormant for two centuries in 
England, revived under his influence; it has nev- 
er surpassed him since. 

In France the art of the ironsmiths was more 
elaborate than that of English craftsmen; it 
reached a peak of complexity at the palaces of 
Fontainebleau, Chantilly, and Versailles. Iron 
gates and fences became standard features of 
the landscaped 18th-century garden, as were 
staircase balusters in the house and such do- 
mestic implements as trivets, cranes, and toast- 
ers. In America iron was used widely, especially 
in areas of French and German settlement such 
as Louisiana and Pennsylvania. The Vieux Carre 
section of New Orleans is noted for its beautiful 
iron porches and balconies, mostly wrought- 
iron structures with cast-iron ornaments. 

Late in the 18th century the less expensive 
cast iron usurped many of the practical uses of 
wrought iron. Utensils and ornaments could be 
cast in quantity, while mechanization could do 
little for wrought iron, which necessarily in- 
volved patient work by human hands. Nine- 
teenth-century Art Nouveau gates and railings 
used cast iron almost exclusively. Only toward 
the end of the 19th century did the English arts 
and crafts movement begin to revive ironwork- 
ing. Design, however, was eclectic and unorigi- 
nal until the advent of Edgar Brandt (b. 1880) of 
Paris in the 1920's. His Art Deco designs for 
lamps and doors gave wrought iron a texture 
similar to beaten silver. 

Iron gates and grilles were often included in 
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designs for the many public buildings and large 
residences constructed in the 1920's. The Ameri- 
can ironsmith and teacher Samuel Yellin 
(1885-1940) contributed notable doors and 
orilles for banks and other monumental build- 
ings. In more recent times wrought iron has 
once again lost favor with all but a few wealthy 
patrons and builders, although as a craft iron- 
working retains its fascination. 

WRYNECK, common name applied to birds of 
the genus Jynx , belonging to the family Picidae, 
which also includes the woodpeckers (see 
Woodpecker). Unlike the woodpeckers, the 
wryneck has a rounded tail of soft feathers. The 
best-known species, J. torquilla , inhabits Europe 
and Asia, is 7 in. long, and has rusty ash plum- 
age, mottled with black and brown. The food of 
the wryneck consists largely of caterpillars and 
insects, and it is often seen on the ground near 
anthills feeding on ants. The wryneck nests in 
the natural hollows of trees, where it lays six to 
ten eggs in a clutch. One other species of wry- 
neck is found in central and southern Africa. 
The name wryneck is derived from its habit of 
twisting its head and neck with a quick, undu- 
lating motion. 

WUCHANG, former city of China, now a part 
of Wuhan (q.v.) or the Han Cities, at the conflu- 
ence of the Yangtze and Han rivers, opposite 
Hankow (q.v.) and Hanyang. The Canton-Peking 
Railroad, principal artery of communication be- 
tween N. and S. China, has its terminus in Wu- 
chang. Industries include silk and cotton weav- 
ing, steel works, tanning, tea growing, food 
processing, and paper manufacturing. Wuchang 
is an educational center, and its institutions of 
higher learning include Wuhan University, Hu- 
pei Medical College, Central China Institute of 
Agriculture, Central China Norma! College, and 
the Central China Engineering Institute. 

The oldest of the Han group, Wuchang is a 
walled city that was important before the birth 
of Christ. It was the capital of the ancient king- 
dom of Chu in 300 B.C. and of the kingdom of 
Wu in the 3rd century of the Christian era. Wu- 
chang became the capital of Hupei Province in 
the 17th century. It was the scene of the Wu- 
chang Uprising on Oct. 10, 1911, that led to the 
overthrow of the Manchu dynasty and the es- 
tablishment of the Chinese republic. It was 
made an independent municipality in 1935, and 
was later incorporated into Wuhan. 

WUHAN, city in the People's Republic of Chi- 
na, and capital of Hupei Province, at the conflu- 
ence of the Han and Yangtze rivers, about 450 
miles w. of Shanghai. Its name is a composite of 
those of its component parts, the former cities 


of Hankow, Wuchang (qq.v.), and Hanyang. Of- 
ten called the Han Cities, they form an adminis- 
trative unit but retain their identities as individ- 
ual communities. Wuhan is the principal 
industrial and commercial center of central Chi- 
na. Among the leading manufacturing establish- 
ments are iron and steel works, textile mills, and 
food-processing plants. Pop. (1970 est.) 4 250 - 
000 . 

WUHSSEN. See Soochow. 

WUHU, city and port of the People's Republic 
of China, in Anhwei Province, on the Yangtze 
R., about 60 miles S.s.w. of Nanking. It is a com- 
mercial and industrial center linked by canals 
with the hinterland and possessing a harbor ac- 
cessible to ocean shipping. The leading indus- 
tries are cotton and silk weaving, egg process- 
ing, flour milling, and tanning. Valuable articles 
of trade include rice, cotton, tea, wheat, and 
lumber. Coal and iron are mined in the vicinity. 
Wuhu is a walled city. It was opened to foreign 
trade in 1877. Pop. (1970 est.) 300,000. 
WULFENITE, or YELLOW LEAD ORE, transpar- 
ent or subtranslucent mineral, consisting of lead 
molybdate, PbMo0 4/ and crystallizing in the te- 
tragonal system; see Crystal. It was named in 
honor of the Austrian botanist and mineralogist 
Franz Xaver von Wulfen (1728-1805). It has a 
hardness (q.v.) of 2.75 to 3.0, sp.gr. 6.7 to 7.0, and 
shines with a vitreous to adamantine luster. The 
color of the mineral ranges from yellow, orange, 
red, and gray, to white, most specimens being 
streaked with white. Wulfenite occurs chiefly in 
the oxidized portions of lead veins, together 
with such minerals as vanadinite and pyromor- 
phite. The principal deposits of wulfenite are in 
the United States, in Utah, Nevada, New Mex- 
ico, Arizona, and Pennsylvania. The mineral is a 
principal source of molybdenum (q.v.). 
WULFILA. See Ulfilas. 

WUNDT, Wilhelm Max (1832-1920), German 
psychologist, born in Neckarau (now part of 
Mannheim), and educated at the universities of 
Tubingen and Heidelberg, and the Institute of 
Physiology in Berlin. After teaching physiology 
at the University of Heidelberg (1858-74), he 
taught inductive philosophy at the University of 
Zurich (1874-75). He became professor of phi- 
losophy at the University of Leipzig from 1875 to 
1917. Generally recognized as the founder of 
scientific psychology as an independent disci- 
pline, Wundt offered in 1862 the first academic 
course in psychology and established the first 
laboratory for experimental psychology in 1879; 
see Psychology, Experimental. He founded the 
first psychological journal, Philosophische Stu - 
dien ("Studies in Philosophy"), in 1881. He pro- 
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moted what is known as structuralist or content 
psychology, emphasizing observations of the 
conscious mind rather than inference. Wundt 
also carried out extensive experimental research 
on perception, feeling, and apperception. His 
more than 500 published works include Grund- 
zuge der Physiologischen Psychologie (2 vol., 
1873-74; Eng. trans., Principles of Physiological 
Psychology , 1904) and Volkerpsychologie (10 
vol., 1900-20). The last-named monumental 
work was issued in part in English as Elements of 
Folk Psychology (1916). He also wrote Logik 
(1880), Ethik (1886), and System der Philosophie 
(1889). 

WUPATKI NATIONAL MONUMENT, area of 
historic interest, in Arizona, 25 miles N.E. of Flag- 
staff. It preserves the red sandstone ruins of In- 
dian pueblos built into black basaltic cliffs ad- 
joining the Little Colorado R. and the Painted 
Desert (q.v.). More than 800 dwellings of a pre- 
historic farming culture have been discovered 
here. It is believed that the dwellings were built 
in the 11th or 12th century, possibly by ances- 
tors of the Hopi (q.v.). See also Pueblo: Archeol- 
ogy and Prehistory . The monument is adminis- 
tered by the National Park Service (q.v.). 
WUPPERTAL, city of West Germany, in North 
Rhine-Westphalia State, on the Wupper R., 17 
miles E. of Dusseldorf. Industries include dyeing 
and bleaching, brewing, food processing, and 
the manufacture of iron and steel, machinery, 
vehicles, rubber and electrical products, textiles, 
rugs, apparel, lace and ribbon, pianos and or- 
gans, chemicals, pharmaceuticals, and paper. 
Wuppertal is the center of the area known as 
the Bergische Land. Features of the city include 
the Schwebebahn (1903), an 8-mi. interurban 
railway that is suspended over the river, the Bis- 
marck and Toelle towers on wooded heights 
above the city, the Hardt Gardens (botanical), 
Barmen Gardens, and a zoo, stadium, city mu- 
seum, opera house, and theater. The city was 
created in 1929, combining Barmen, an insur- 
ance center, with Elberfeld, Cronenberg, Rons- 
dorf, Vohwinkel, and Beyenburg. Pop. (1970) 
417,700. 

WORTTEMBERG, former State of Germany, 
bounded on the n.e. and £. by the State of Ba- 
varia, on the s.E. by Bavaria and the Lake of Con- 
stance, which separated the area from Switzer- 
land, and on the s.w., w., and N.w. by the former 
State of Baden. The capital of the State was 
Stuttgart. 

Occupied originally by the Celts (see Celtic 
Peoples and Languages) and Suevi (q.v.), the 
Wurttemberg region was conquered in the 1st 
century by the Romans. In the 3rd century it was 
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overrun by the Alamanni, who in turn were sub- 
dued by the Franks (qq.v.). The Frankish emper' 
ors organized the area as part of the duchy of 
Swabia (q.v.), and in or before the 13th century 
gave the title of counts of Wurttemberg to a lo- 
cal family. The counts became increasingly 
powerful, and in 1495 Wurttemberg was raised 
to the rank of a duchy. The area became Protes- 
tant during the 16th century and was ravaged 
during the Thirty Years' War (q.v.). Despite the 
effects of war and occasional misrule, Wurttem- 
berg began to develop as a manufacturing and 
textile center by the late 17th century. 

In 1803 the dukes of Wurttemberg were raised 
to the rank of electors, and in 1806 to kings. The 
kingdom was granted a constitution in 1819. 
Wurttemberg was allied with Austria against 
Prussia in 1866, during the Seven Weeks' War 
(q.v.). Nevertheless it joined the Prussian-domi- 
nated North German Confederation (q.v.) in 
1867. The kingdom supported Prussia against 
France in 1870 and in 1871 became part of the 
new German Empire. 

After World War I the reigning king was 
forced to renounce the throne, and a republican 
constitution was adopted on Sept. 25, 1919. Al- 
though the constitution was a success, most 
government powers were surrendered to the 
Third Reich in 1934. During World War II Wurt- 
temberg was taken by American and French 
forces. After the war it was divided between the 
newly created States of Wurttemberg-Baden 
(United States zone of occupation) and Wurt- 
temberg-Hohenzollern (French zone of occupa- 
tion). Both States became parts of the Federal 
Republic of Germany in 1949. Following popular 
approval in a plebiscite, these States merged in 
1952 with the State of Baden to form the new 
State of Baden-Wurttemberg (q.v.). 

WURTZ, Charles Adolphe (1817-84), French 
chemist, born in Strasbourg, and educated at the 
universities of Strasbourg and Giessen. He 
taught organic chemistry in Paris and Versailles, 
served as dean of the medical faculty of the Uni- 
versity of Paris from 1866 to 1875, and served as 
professor of organic chemistry in 1875. Wurtz is 
known for his researches in organic chemistry, 
especially for his work on compounds related to 
ammonia and glycol, and on aldoi, a colorless 
aldehyde, and the process of aldolization. He 
was codiscoverer with the German chemist Ru- 
dolf Fittig (1835-1910) of the Wurtz-Fittig syn- 
thesis, a method of combining organic halogen 
compounds to form larger molecules. He also 
made valuable contributions to theories of the 
arrangements of atoms in organic compounds. 
His works include Traite Elementaire de Chimie 




The elaborate rococo facade of the House of Falcon in 

Wurzburg. German information Center 

Medlcale (2 voL, 1864-65; Eng. trans., Modern 
Chemistry , 1885), Dictionnaire de Chimie Pure 
et Appliquee ("Dictionary of Pure and Applied 
Chemistry", 3 vol., 1868-78), and Theorie Ato- 
mique (1878; Eng. trans.. Atomic Theory , 1880). 
W0RZBURG, city of West Germany, in Ba- 
varia, on both sides of the Main R., about 60 
miles E.s.E. of Frankfurt. It is a railroad junction, 
an industrial center, and the commercial center 
of an agricultural region noted for its vineyards. 
The leading manufactures of the city include 
wine and beer, machinery, scientific instru- 
ments, paper, pianos, chemicals, bricks, lumber, 
lacquer, and textiles. There are numerous archi- 
tectural landmarks in Wurzburg, notably the Ro- 
manesque cathedral, Neumunster Church, and 
the Church of Saint Burkhard, all dating from 
the 11th century; the Gothic Chape! of Saint 
Mary, begun in 1377; a 15th-century stone 
bridge spanning the Main; the Marienberg for- 
tress atop the Leistenberg, which was the epis- 
copal residence from 1261 to 1720; the Julius 
hospital (founded 1576); and the rococo episco- 
pal and ducal palace (1720-44). The city is the 
site of the University of Wurzburg (1582). The 
German physicist Wilhelm Conrad Roentgen 


(q.v.) discovered X rays in 1895 while he was a 
professor there. 

Wurzburg was founded probably in the 7th 
century and in 741 it became an episcopal see. 
In succeeding centuries the bishops of Wurz- 
burg were prominent also as temporal princes 
and their domains eventually had an area of 
about 1900 sq.mi. During the Napoleonic Wars 
(q.v.) the bishopric was secularized in 1801, as- 
signed to Bavaria in 1803, and transferred to Fer- 
dinand III, the dispossessed grand duke of Tus- 
cany (1769-1824), in 1805. It was restored to 
Bavaria in 1815 by the Congress of Vienna; see 
Vienna, Congress of. During World War II (q.v.) 
the city sustained extensive damage from air 
raids. Pop. (1970) 116,400. 

WUSIH, city of the People's Republic of Chi- 
na, in Kiangsu Province, on the Grand Canal, on 
the n. shore of Tai Lake, 26 miles n.w. of Soo- 
chow. A former tin center, it is now an industrial 
city and the economic center of the Tai Basin, 
which produces rice, wheat, cotton, silk, and 
vegetables. Industries include rice and flour 
milling, cotton-textile weaving, food processing, 
vegetable-oil milling, and the manufacture of 
machinery, needles, and soap. Until the late 
19th century Wusih was a walled market town 
on an island surrounded by the canal. The ex- 
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panded city includes the provincial congress 
building, a palace of culture, the 16th-century 
Plum Tree Garden, and the Tortoise Head Park 
on a peninsula in the lake. Founded under the 
ancient Han dynasty, it was the capital of South 
Kiangsu Province from 1949 to 1954. The name is 
also spelled Wu-hsi. Pop. (1970 est.) 900,000. 
WYANDOT, North American Indian tribe of 
the Huron (q.v.) confederation. Like other Hu- 
ron, they originally inhabited what is now On- 
tario Province, Canada. Attacked by the Iroquois 
(q.v.), the Wyandot fled to what are now De- 
troit, Mich., and Sandusky, Ohio, in 1649. They 
fought with the French in the French and Indian 
War, sided with the British in the American 
Revolution, and divided their loyalties in the 
War of 1812. In 1842 the Wyandot sold their 
Michigan and Ohio lands and moved to Kansas; 
in 1867 they were placed on the Wyandotte res- 
ervation in Oklahoma where they still live. In 
the early 19th century the Wyandot numbered 
about 1250; today only several hundred Indians 
with any Wyandot blood survive. 

WYANDOTTE, city of Michigan, in Wayne 
Co., on the Detroit R., 12 miles s.w. of Detroit. It 
has important chemical industries, raw materials 
for which are extracted from extensive, nearby 
salt deposits. Other industrial establishments 
produce nuts, bolts, gaskets, pipe fittings, ce- 
ment, and screw machine products. A steel- 
analysis laboratory was established there in 
1862, and the first Bessemer steel commercially 
produced in the United States came out of fur- 
naces in Wyandotte in 1864. The community 
was settled in 1814 on the site of a Wyandot 
(q.v.) Indian village. It was incorporated as a vil- 
lage in 1854 and as a city in 1866. Pop. (1960) 
43,519; (1970) 41,061. 

WYANDOTTE CAVE, natural limestone cave 
of Indiana in Crawford Co., about 25 miles w. of 
Louisville, Ky. Its underground passages and 
chambers total more than 23 mi. in length, mak- 
ing it the third-largest cave (after Carlsbad Cav- 
erns and Mammoth Cave) in the United States. 
Wyandotte Cave has an extraordinary variety of 
spectacularly shaped stalactites and stalagmites, 
notably an enormous, white, cylindrical stalag- 
mite known as the "Pillar of the Constitution". 
WYATT, Sir Thomas or WYAT, Sir Thomas 
(1 503?-42), English poet and diplomat, born 
near Maidstone, and educated at the University 
of Cambridge, graduating in 1518. Six years later 
he was engaged by Henry VIII (q.v.), King of 
EnglancT to fulfill various offices at home and 
abroad. Wyatt was knighted in 1537 and served 
from 1537 to 1539 as ambassador to the court of 
Charles V (q.v.). Holy Roman Emperor. 
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Wyatt is credited with introducing the sonnet 
(q.v.) into English poetry; he translated ten son 
nets by the 14th-century Italian poe t Petrarch 
(q.v.), composed original sonnets, and worked 
in other poetic forms, such as the lyric song 
and rondeau (qq.v.). His best-remembered 
works are the poems that deal candidly with the 
trials of romantic love, but he also wrote three 
highly regarded satires (see Satire) in terza rima 
(q.v.) and a metrical translation of the peniten- 
tial psalms (q.v.), which was posthumously pub- 
lished in 1549 as Certayne Psalmes. Wyatt's po- 
etry first appeared in an anthology, The Book of 
Songes and Sonnettes (1557) 

WYCHERLEY, William (1640?-1716), English 
dramatist, born in Clive, Shropshire. After a stay 
of several years in France he studied at the Uni- 
versity of Oxford, but without matriculating or 
taking a degree, and at the Inner Temple in Lon- 
don, where his interests were more literary than 
legal. His first comedy, Love in a Wood , pro- 
duced in London in 1671, won him the patron- 
age of Barbara Villiers, Duchess of Cleveland 
(1641-1709), the mistress of the English king 
Charles II (q.v.). He then produced three more 
scandalous comedies, all reflecting the ruthless 
mores of a profligate age: The Gentleman Danc- 
ing-Master (1672 or 1673), The Country Wife 
(1672 or 1673), and The Plain Dealer (1675). 
Wycherley's plays are characterized by exuber- 
ant, often bawdy, humor, witty dialogue, and 
solid construction. The three earlier plays are 
stylized, somewhat artificial portraits of foppish 
London gallants and ladies of fashion. In The 
Plain Dealer , however, he introduced a serious, 
satirical view of London society that verged on 
moralism. 

Wycherley lost the king's patronage in 1680 
when he married a wealthy widow. Upon her 
death a year later, Wycherley became involved 
in litigation over her estate. He spent seven 
years in debtors' prison, being finally released 
through the intervention of King Charles' suc- 
cessor, James 11 (q.v.), who paid his debts and 
granted him a small pension. 

See Drama: National Drama: England . 
WYCLIFFE, John or WICLIFF, john 
(1329?-84), English theologian and religious re- 
former, born in Hipswell, Yorkshire, and edu- 
cated at Baliiol College, University of Oxford. 
He received a doctorate in theology in 1372, The 
so-called Morning Star of the Reformation, 
whose surname is also spelled Wyclif or Wick- 
litYe, he taught philosophy at Oxford through- 
out most of his career, while nominally serving 
as a priest in a succession of parishes. Wycliffe 
gained prominence in 1374 during a prolonged 



The remains of John Wycliffe are disinterred and 
burned and the ashes thrown into the river (wood en- 
graving from an 1832 US. edition of John Foxe's The 
Book of Martyrs). Granger Collection 

dispute between Edward III (q.v.), King of Eng- 
land, and the papacy over the payment of cer- 
tain papal tribute. Both king and Parliament 
were reluctant to pay the papal levies. Wycliffe 
wrote several pamphlets refuting the pope's 
claims and upholding the right of Parliament to 
limit church power. King Edward appointed him 
to a commission that in 1375 conferred with pa- 
pal representatives at Bruges, Belgium, on the 
differences between the crown and the papacy. 
The conference failed, but Wycliffe won the pa- 
tronage of John of Gaunt (q.v.), fourth son of 
King Edward and leader of an antipapal faction 
in Parliament. 

Attack on Church Authority. In 1376 Wycliffe 
enunciated the doctrine of "dominion as 
founded in grace", according to which all au- 
thority is conferred directly by the grace of God 
and is consequently forfeited when the wielder 
of that authority is guilty of mortal sin; see 
Grace; Sin. Wycliffe did not state explicitly that 
he considered the English church to be sinful 
and worldly, but his implication was clear. On 
Feb. 19, 1377, he was called before the bishop of 
London, William Courtenay (1342?-96), to give 
account of his doctrine. The interrogation 
ended when John of Gaunt, who had accompa- 
nied Wycliffe, became involved in a brawl with 
the bishop and his entourage. On May 22, 1377, 
Pope Gregory XI (1331-78) issued several bulls 


accusing W'ycliffe of heresy (q.v,). In autumn of 
the same year, however. Parliament requested 
his opinion on the legality of forbidding the 
English church to ship its riches abroad at the 
pope's behest. Wycliffe upheld the lawfulness 
of such a prohibition, and early in 1378 he was 
again called before Bishop Courtenay and the 
archbishop of Canterbury, Simon of Sudbury (d. 
1381). Wycliffe was dismissed with only a formal 
admonition, however, because of his influence 
at court. 

During 1378 Wycliffe and certain Oxford as- 
sociates defied church tradition by undertaking 
an English translation of the Vulgate (q.v.), or 
Latin Bible; see Bible, English Translations of 
the. 

The Poor Preachers. In 1379 Wycliffe repudi- 
ated the doctrine of transubstantiation (q.v.). 
This bold declaration caused such a furor that 
John of Gaunt withdrew his support. Standing 
his ground, Wycliffe in 1380 began to send out 
disciples, called Poor Preachers, who traveled 
the countryside expounding his equalitarian re- 
ligious views. The preachers found a ready audi- 
ence, and Wycliffe was suspected of fomenting 
social unrest. He had no direct connection with 
the unsuccessful Peasants' Revolt in 1381, but it 
is probable that his doctrines influenced the 
peasants; see Tyler's Rebellion. In May, 1382, 
Courtenay, now the archbishop of Canterbury, 
convened an ecclesiastical court that con- 
demned Wycliffe as a heretic and brought about 
his expulsion from Oxford. Wycliffe retired to 
his parish of Lutterworth. 
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His Teachings. After Wycliffe died in 1384, his 
teachings were spread far and wide. His Bible, 
which appeared in 1388, was widely distributed 
by his followers, called Lollards (q.v.). Ultimately 
Wycliffe's writings strongly influenced the Bo- 
hemian religious reformer john Huss (q.v.) in 
his revolt against the church. The German re- 
former Martin Luther (q.v.) also acknowledged 
his great debt to Wycliffe. In May, 1415, the 
Council of Constance reviewed Wycliffe's her- 
esies and ordered his body disinterred and 
burned; see Constance, Council of. This decree 
was carried out in 1428. 

In its most developed form, Wycliffe's phi- 
losophy represented a complete break with the 
church. He believed in a direct relationship be- 
tween man and God, without priestly media- 
tion. By a close adherence to the Scriptures, 
Christians could, Wycliffe believed, govern 
themselves without the aid of popes and prel- 
ates. Wycliffe denounced as unscriptural many 
beliefs and practices of the established church. 
He held that the Christian clergy should strive to 
imitate evangelical poverty, the poverty of 
Christ and his disciples. Finally, Wycliffe dis- 
avowed serfdom (q.v.) and warfare. 

See also Church of England; England: His- 
tory: Origins of Parliament; Reformation; Ro- 
man Catholic Church. 

WYE, Great Britain, river of E. Wales and w. 
England. It rises on Plynlimmon Mt., Mont- 
gomeryshire, Wales, flows 130 mi. in a south- 
easterly direction, and empties into the estuary 


of the Severn R. 2 mi. below Chepstow. The tide 
sometimes rises 46 ft. at its mouth, above which 
the river is navigable by small vessels for 15 mi* 
The lower course of the Wye is noted for its 
scenic beauty; the ruins of Tintern Abbey ( qv \ 
are on the w. bank 9 mi. below Monmouth 
WYETH, Andrew Newell (1917- ) J American 
genre painter, born in Chadds Ford, Pa and 
trained by his father, the American 'illustrator 
and muralist Newell Convers Wyeth 
(1882-1945). Andrew Wyeth held his first one- 
man show at the age of twenty and scored an 
immediate success; since then he has exhibited 
regularly. His media are chiefly watercolor and 
tempera. In his compositions, interpretations 
mainly of the people and landscapes of Pennsyl- 
vania and Maine, he displays technical bril- 
liance, realism, and affection for his subjects. 
Among Wyeth's best-known works are "Christi- 
na's World" (1948, Museum of Modern Art, New 
York City) and "Her Room" (1963, Farnsworth 
Museum, Rockland, Maine). Elected to the Na- 
tional Academy of Design and the American 
Academy of Arts and Letters in 1955, Wyeth re- 
ceived the United States Presidential Medal of 
Freedom in 1963. In 1970 Wyeth became the first 
living artist to be accorded an exhibition in the 
White House. His son, James Browning Wyeth 
(1946- ), is also an artist. 

WYKEHAM, William of or WICKHAM, Wil- 
liam of (1324-1404), English prelate and states- 
man, born in Wickham, Hampshire, and edu- 
cated at a grammar school in Winchester. In 



"Miss Olson", a painting 
(1952) by Andrew 
Wyeth. 

Whitney Museum of American Art 
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1367, after advancing in the service of the Eng- 
lish king Edward 111 (q.v'.), he was consecrated 
bishop of Winchester and in 1368 was made 
lord chancellor of England. In 1371 a wave of 
anticlerical feeling forced him to resign as lord 
chancellor. He was deprived of his ecclesiastical 
and other temporal offices in 1373 because of 
his opposition to the anticlerical policies of the 
king's son John of Gaunt (q.v.). In 1377, on the 
accession of King Richard II (q.v.), Wykeham 
was pardoned, and many of his preferments 
were restored. He subsequently devoted a large 
part of his personal fortune to the relief of indi- 
gent English scholars. To that end, he founded 
and endowed New College of the University of 
Oxford in 1379 and the affiliated preparatory 
school, Saint Mary's College of Winchester, in 
1382. He served again as lord chancellor from 
1389 to 1391, when he retired. Remembered 
chiefly as a patron of education, he has been 
called the "father of the English public-school 
system". 

WYLER, William (1902- ), American motion- 

picture director and producer, born in Mul- 
house, France (then under German administra- 
tion), and educated at the Ecole Superieure de 
Commerce in Lausanne, Switzerland, and at the 
National Conservatory of Music in Paris. He 
came to the United States in 1920 and spent the 
next several years at Universal Pictures learning 
all phases of film making. In 1925 he directed his 
first motion picture, a two-reel Western. Three 
years later he became a U.S. citizen. By 1935 Wy- 
ler was a well-known director of light comedies. 

Most of the motion pictures that Wyler later 
directed were based on important novels and 
plays. His adaptation of Wuthering Heights , by 
the British novelist Emily Bronte (see Bronte), 
won the New York Film Critics' Award as the 
best motion picture of 1939. Wyler later re- 
ceived numerous major cinema prizes, among 
them awards from the Academy of Motion Pic- 
ture Arts and Sciences, popularly called Oscars, 
for directing Mrs. Miniver (1942), The Best Years 
of Our Lives (1946), and Ben-Hur (1959); and the 
Golden Palm Leaf at the 1957 Cannes (France) 
Film Festival for Friendly Persuasion (1956). In 
1976 Wyler was given the life achievement 
award of the American Film Institute. 

Variety of subject matter and range of type 
(from serious melodrama to musical comedy) 
characterize Wyler's films. Others outstanding 
among them are Jezebel (1938), The Little Foxes 
(1941), Detective Story (1951), Roman Holiday 
(1953), The Children's Hour (1962), The Collec- 
tor (1965), Funny Girl (1968), and The Liberation 
of L B. Jones (1970). 


WYLIE, Philip (Gormon) (1902-71), American 
writer, born in Beverly, Mass. He attended 
Princeton University from 1920 to 1923, then 
worked at various odd jobs until 1925, when he 
joined the editorial staff of The New Yorker 
magazine. In the 1930's he wrote screenplays for 
several Hollywood studios, produced a syndi- 
cated newspaper column, contributed numer- 
ous short stories and articles to popular major 
periodicals, and traveled extensively in Europe 
and the Soviet Union. 

After the publication of his first novel. Heavy 
Laden (1928), Wylie wrote novels, essays, and 
short stories at a prolific rate. His most-dis- 
cussed books, A Generation of Vipers (1942), Es- 
say on Morals (1947), and the novel Opus 21 
(1949), reflect his interest in psychological 
analysis. In these works he surveys and sharply 
criticizes ills and sentimentalized values in 
American society. The term "momism", refer- 
ring to the sentimentalization of mother in 
American life, was first popularized by Wylie in 
A Generation of Vipers. Sons and Daughters of 
Mom (1971) is a criticism of youth today. 
WYOMING, one of the Mountain States of 
the United States, bounded on the n. by Mon- 
tana, on the E. by South Dakota and Nebraska, 
on the S. by Colorado and Utah, and on the vv. 
by Utah and Idaho. Wyoming is almost square 
in shape, measuring about 356 mi. from E. to w. 
and about 278 mi. from n. to s. 


Area (9th State in rank) 
Land 

Inland water 
Population 


Altitude 

Capital and largest city 

Entered Union (44th State) 

Nickname 

Motto 

Tree 

Flower 

Bird 


97,914 sq. mi. 
97,203 sq. mi. 
711 sq. mi. 
(1970, 49th in rank) 332,416 
(I960, 48th in rank) 330,066 
Cl 950) 290,529 
3100 ft. to 13,804 ft. 
Cheyenne (1970) 40,914 
July 10, 1890 
The Equality State 
Equal Rights 
cottonwood 
Indian paintbrush 
meadowlark 


THE LAND 

The surface of Wyoming consists of two general 
divisions: a highly elevated plateau in the n.e., 
composed chiefly of rolling plains, and, occupy- 
ing most of the remainder of the State, ranges of 
the Rocky Mts. system. The general altitude of 
the mountain area is very high; only a few small 
valleys lie below 4000 ft., vast plateaus between 
the ranges lie between 6000 and 7000 ft., and 
many of the mountain peaks reach almost 
14,000 ft. The Rockies cross Wyoming from s.E. 
to n.w. in two connecting chains. The more 
easterly chain enters the State near the s.E. cor- 
ner. As the Laramie Mts. (q.v.), it extends n. for 
about 100 mi. to Laramie Peak; it then turns w. 
and then n. again and, as the Bighorn Mts. (q.v.), 
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continues into Montana The second chain en- 
ters Wyoming in the south-central part of the 
State as the Medicine Bow and Sierra Madre 
ranges, which are separated by the North Platte 
R. valley. The two ranges merge and turn w as 
the Ferris Mts and then the Green Mts. The 
Green Mts. range turns n. and rises as the Wind 
River Range (q v.), which, in turn, merges with 
the Absaroka and Owl Creek mountains. An- 
other mountain group, the Teton Range, is situ- 
ated s. of Yellowstone National Park m the n.w 
corner of Wyoming The highest point in the 
State is Gannett Peak (13,804 ft.) in the Wind 
River Range; the lowest point is along the Belle 
Fourche R. (3100 ft.) in the extreme n e. The av- 
erage elevation of the State, 6700 ft., is the sec- 
ond highest in the U.S.; only that of Colorado ts 
higher. The plateau region of Wyoming is tree- 
less and dotted with occasional buttes. 

Rivers and Lakes. The continental divide 
crosses Wyoming from the n.w to the south- 
central region. Rivers rising e. of the divide are 
tributaries of the Missouri R. Among these are 

332 


the North Platte R and its tributaries, which 
dram the largest area of the State, flowing n. to 
central Wyoming and s and s.E to Nebraska 
The Bighorn and Powder rivers flow N into 
Montana West of the divide the Green R. flows 
s. into Utah, joining the Colorado R The Snake 
R. flows S.w into Idaho and Washington, where 
it joins the Columbia R. Among the several natu- 
ral lakes in Wyoming is Yellowstone Lake, in 
Yellowstone National Park, the largest body of 
water at so great an altitude in North America 
Shoshone Lake is also in the park Wyoming has 
many artificial lakes, including Flaming Gorge 
Reservoir, partly in Utah, on the Green R, Pali- 
sades Reservoir, partly in Idaho, on the South 
Fork of the Snake R , Alcova, Pathfinder, Semi- 
noe, and Glendo reservoirs on the North Platte 
R.; Boysen and Yellow Tail reservoirs on the Big- 
horn R., Buffalo Bill Reservoir on the Shoshone 
R., and Keyhole Reservoir, on the Belle Fourche 
R. 

Climate. Wyoming has a continental type of 
climate, with long, cold winters and short, hot 
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summers. Low humidity, however, mitigates 
both extremes. The highest temperature re- 
corded in the State was 114° F. (at Basin); the 
lowest, —63° F. (at Moran). Precipitation varies 
across the State, the maximum falling in spring 
and early summer. At high elevations rainfall av- 
erages 7 to 10 in. annually; at lower elevations, 


Climate 

Casper 

Cheyenne 

Sheridan 

Normal temperatures 

(in ° F.) 

January maximum 

33.6 

38.2 

33.5 

January minimum 

12.7 

14.9 

8.5 

July maximum 

87.1 

83.7 

86.1 

July minimum 

54.9 

54.5 

54.6 

Annual 

45.4 

45.9 

45.0 

Normal precipitation 
(in inches) 
wettest month 

1.94 

2.52 

2.99 

Driest month 

.49 

.35 

.69 

Annual 

11.22 

14.65 

16.16 

Latest frost 

May 18 

May 20 

May 21 

Earliest frost 

Sept. 25 

Sept. 27 

Sept. 21 

Mean number of days 
between latest and 
earliest frosts 

130 

130 

123 


from 12 to 16 in. Annual snowfall averages from 
60 to 70 in. in the E., 45 to 55 in. in the S.w., and 
well over 200 in. in the higher mountains. The 
average annual number of days with measurable 

The Governor's Mansion in Cheyenne . 

Wyoming Travel Commission 


precipitation ranges from 89 at Casper to 101 at 
Cheyenne and 107 at Sheridan. Hailstorms are 
relatively frequent, but tornadoes are rare. 
Plants and Animals. The plateau region of 
Wyoming supports numerous varieties of 
grasses. In the few forested areas the principal 
trees are lodgepole pine, ponderosa pine, Engel- 
mann's spruce, and Douglas and white fir. 
Other trees include the cottonwood, found 
along streams, the quaking aspen, maple, birch 
and low-growing willows. During spring and 
early summer wild flowers including columbine 
and bleeding heart bloom in profusion through- 
out the State. Wyoming has a number of indige- 
nous large mammals, including the pronghorn 
antelope, white-tailed and mule deer, wapiti 
(elk), moose, bighorn sheep, and black and griz- 
zly bears. Wildlife also includes the lynx, moun- 
tain lion, coyote, bobcat, beaver, muskrats, 
striped skunk, white-tailed jackrabbit, pocket 
gophers, and black-tailed prairie dog. The sage 
grouse is found in much of the State. Among 
other game birds are the ring-necked pheasant 
and Hungarian partridge, both introduced, and 
wild turkey. Many species of waterfowl, includ- 
ing the rare trumpeter and whistling swans, are 
found in Wyoming. The prairie rattlesnake, hog- 
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nose snake, and bull snake are common reptiles. Grand Teton National Park in northwestern Wyoming 

Seven species of trout and fifteen other species offers vistas of breathtaking beauty. Ansco 

of game fish occur in the rivers and lakes of the 


State. 


the Colorado R. (partly in Utah), surrounds the 


Parks, Forests, and Other Places of Interest reservoir of the same name. The Bighorn Can- 


Grand Teton National Park (q.v.), in n.w. Wyo- yon National Recreation Area surrounds a 


ming, contains the most impressive peaks of the reservoir that extends for 47 mi.; it lies partly in 

Teton Range. Yellowstone National Park (q.v.), Montana. Devils Tower National Monument 

also in the n.w., is the world's greatest geyser (q.v.), in the n.e., was the first U.S. national mon- 


area. The Flaming Gorge Recreation Area, on ument, established in 1906. Fort Laramie Na- 
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tional Historic Site (q.v.), in the S.E., contains 
buildings of the principal military post that 
guarded the covered-wagon trails to the w. The 
five national forests in Wyoming comprise more 
than 9,000,000 acres and contain mountain 
peaks, glaciers, innumerable lakes, wilderness 
areas, and spectacular views. They are, with 
headquarters city in parentheses, Bighorn (Sher- 
idan), Bridger (Kemmerer), Medicine Bow (Lara- 
mie), Shoshone (Cody), and Teton (Jackson). 
Fossil Butte National Monument, on the Green 
R., contains fish fossils from 40,000 to 65,000 
years old. John D. Rockefeller, Jr., Memorial 
Parkway traverses Grand Teton National Park to 
Yellowstone National Park. State parks include 
Big Sandy, in Sweetwater and Sublette counties; 
Boysen, in Fremont County; Buffalo Bill, in Park 
County; Glendo and Guernsey, in Platte County; 
Keyhole, in Crook County; and Seminoe, in Car- 
bon County. 

Sports. Wyoming offers a wide variety of fish- 
ing waters, from mountain streams to slow- 
moving rivers. Yellowstone National Park has 
excellent trout fishing. Other species of fish in- 
clude grayling, Rocky Mountain whitefish, black 
bass, walleye, yellow perch, crappie, channel 
catfish, carp, and sunfish. Game animals and 
birds hunted are white-tailed and mule deer, 
black and grizzly bear, antelope, bighorn sheep, 
moose, elk, snowshoe hare, jackrabbit, wild tur- 
key, sharp-tailed grouse, and chukar and Hun- 
garian partridges. Wyoming offers a wide vari- 
ety of ski facilities, including resorts at Medicine 
Bow, at Centennial; Happy Jack, near Laramie; 
Casper Mt., near Casper; and Ryan Park, near 
Rawlins. The Teton and Wind River ranges are 
of interest to experienced climbers. A moun- 
tain-climbing school is conducted in Grand 
Teton National Park, where beginners learn to 
climb on Mt. Owen (12,192 ft.), Mt, Moran 
(12,594 ft.), and Grand Mt. (13,766 ft.). 

THE PEOPLE 

According to the 1970 decennial census, the 
population of Wyoming was 332,416, an in- 
crease of 0.7 percent over the 1960 population. 
The urban segment comprised 201,111 persons, 
60.5 percent of the total, compared with 56.8 
percent in 1960. The rural segment comprised 
131,305 persons, 39.5 percent of the total, com- 
pared with 43.2 percent in 1960. Ethnically, the 
1970 population was distributed as follows: 
white persons, 323,024; nonwhites, 9392, includ- 
ing 4980 Indians, 2568 Negroes, and a sprinkling 
of Japanese, Chinese, Filipinos, and others. The 
percentage of native-born residents was 97.9; of 
foreign-born, 2.1. The major country of origin of 
the foreign-born was Great Britain. The 1970 


population density averaged 3.4 per sq.mi,, the 
same as in 1960. 

The chief cities, in order of population, are 
Cheyenne, the capital and oldest city in the 
State, a railroad, airline, and distribution center; 
Casper, the commercial center of an oil and 
livestock region; Laramie, a manufacturing and 
trade center in a livestock and mining region, 
site of the University of Wyoming; and Sher- 
idan, center of an agricultural area. The Sho- 
shoni and Arapaho (qq.v.) tribes occupy the 
one Indian reservation in Wyoming, at Wind R. 
Education. The public-school system of 
Wyoming was established in 1869. Education is 
compulsory for all children between the ages of 
seven and sixteen. 

Elementary and Secondary Schools. In the early 
1970's public elementary schools numbered 
about 215 and public secondary schools, about 
115. Enrollment was about 45,700 pupils in ele- 
mentary schools and about 39,700 in secondary 
schools. Teachers in the public-school system 
numbered about 2270 in elementary schools 
and about 2375 in secondary schools. In the 
early 1970's private institutions included about 
20 elementary schools with some 3000 students, 
and about 5 secondary schools with some 500 
students. Teachers in private schools numbered 
about 175 in the late 1960's. The State maintains 
four schools for exceptional children. 
Universities and Colleges. In 1970 Wyoming had 
eight institutions of higher learning, all public. 
University and college enrollment was about 
15,400. The institutions are the University of 
Wyoming, Casper College, Sheridan College, 
Eastern Wyoming College, Western Wyoming 
Community College, Laramie County Commu- 
nity College, Northwest Community College, 
and Central Wyoming College. 

Libraries and Museums. The Wyoming State 
Library, in Cheyenne, is a depository for Federal 
and Wyoming State documents; each county 
has at least one public library. Museums include 
the Wyoming State Museum and Art Gallery, in 
Cheyenne; the Buffalo Bill Historical Center, in 
Cody, in the Fort Fetterman historic restoration; 
the Fort Bridger Historical Landmark and Mu- 
seum; and the University of Wyoming Geologi- 
cal Museum, in Laramie, noted for its fossil ex- 
hibits. The State has some fifty-five other 
museums containing Indian artifacts and pio- 
neer relics, maintained by various historical and 
pioneer societies, the Federal government, and 
private individuals. The Wyoming State Archives 
and Historical Department, Museum and Art 
Gallery is in the State Office Building, in Chey- 
enne. 
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THE ECONOMY 

Wyoming has a diversified economy. Per capita 
personal income was $6723 in 1976, compared 
with $6441 for the U.S. as a whole. Agriculture 
employs about 9 percent of Wyoming's workers 
and mining engages about 10 percent. Nonagri- 
cuitura! workers are employed, in descending 
order of numbers, in government; wholesale 
and retail trade; service industries; construction; 
transportation and public utilities; manufactur- 
ing; and finance, real estate, and insurance. 
Most economic activities are based on the 
State's natural resources, including the manu- 
facture of wood and petroleum products, the 
processing of food, and employment in the na- 
tional parks and in tourist services. 
Manufacturing. According to a recent survey 
of manufactures, production workers in Wyo- 
ming total about 5000. The largest numbers are 
employed in the manufacture of petroleum and 
coal products, food, and lumber and wood 
products. In the mid-1970's the annual value 
added by manufacture (see Value) in the largest 
industries was $113,000,000 for petroleum and 
coal products, $36,100,000 for food products, 
and $23,300,000 for stone, clay, and glass prod- 
ucts. The annual value added by all manufactur- 
ing in the State was about $267,000,000. 
Agriculture. Second only to mining in the 
Wyoming economy, agriculture is dominated by 
livestock production. The State's principal agri- 
cultural commodities (in order of cash receipts) 
are cattle, sugar beets, sheep, and wheat. Other 
important crops include hay and barley. About 
15,800 people work on some 8000 farms cover- 
ing about 35,400,000 acres; the average size of a 
farm is exceptionally large — 4481 acres. In the 
mid-1970's total cash receipts from agriculture 
(including government payments) were about 
$393,000,000 annually. Of this total, about 
$303,000,000 was from livestock and $83,000,000 
from crops. The State was the nation's second 
leading producer of sheep and lambs, but 
ranked thirty-eighth in the U.S. in cash receipts 
from agriculture. 

Mining. The principal industry of the State is 
mining. Its chief mineral products, in order of 
value, are petroleum, sodium compounds, coal, 
and natural gas. Wyoming ranked fifth in the 
U.S. in annual production of petroleum in the 
mid-1970's, with about 137,000,000 bbl. During 
that period the State ranked tenth in the U.S. in 
total value of mineral production, with annual 
production valued at about $1.6 billion. 

Energy. Generating plants in Wyoming, with a 
capacity of 3,400,000 kw, produced about 16.1 
billion kw hours of electric energy annually in 
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the mid-1970's. About 7 percent of production 
and 9 percent of capacity were publicly owned 
Dams and reservoirs on the major river systems 
of the West, the Missouri, Columbia, and Colo- 
rado, which rise in Wyoming, are among the 
sources of energy. 

Forestry. The forest land of Wyoming consists 
predominantly of softwoods. The commercial 
forest land, primarily under public ownership, 
comprises about 4,200,000 acres. It produces a 
net annual cut of sawtimber of some 196 000 OCX) 
bd.ft. 

Tourism. Wyoming is noted for pure air and 
abundant sunshine, and throughout the year it 
offers outdoor sports and recreational activities. 
There were almost 7,000,000 annual visitations 
to its four national parks in the mid-1970's and 
more than 1,000,000 visitations to its eight State 
parks and the Big Sandy recreation area. Wyo- 
ming has thirteen ski areas. Tourists contribute 
about $311,000,000 to the economy each year. 
Transportation. The first railroad in Wyoming 
was the Union Pacific Railroad, inaugurated in 
1867. Today the State is served by 6 railroads 
with a total of 1778 mi. of track. Rural and mu- 
nicipal roads total about 32,600 mi.; Federally 
assisted primary and secondary highways total 
some 6500 mi., including about 915 mi. in the 
Interstate Highway System. The State is served 
by 1 international airline and 5 local or interstate 
airlines. There are about 42 public and 46 private 
airports. 

Communications. The first newspaper in 
Wyoming was the Daily Telegraph , founded in 
Fort Bridger in 1863. Today the State has about 
10 daily newspapers, 3 Sunday newspapers, and 
28 weeklies. Among the leading papers are the 
Cheyenne Wyoming Tribune-Eagle , the Casper 
Star-Tribune , the Laramie Boomerang , and the 
Rock Springs Rocket-Miner . Of the 38 radio sta- 
tions (29 AM and 9 FM) operating in the mid- 
1970's, among the oldest was KTWO (1930) in 
Casper. There were 3 television stations. 
GOVERNMENT 

Wyoming is governed under the constitution of 
1889, as amended. Executive authority is vested 
in a governor and secretary of state, both 
elected for four-year terms; an attorney general 
appointed by the governor; and other elected 
and appointed officials. Legislative authority is 
exercised by the Senate, with thirty members 
elected for four-year terms, and the House of 
Representatives, with sixty-two members 
elected for two-year terms. The judicial system 
includes a four-member supreme court, district 
courts, and various local and special courts. The 
State is divided into twenty-three counties. 
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Wyoming is represented in the United States 
Congress by two Senators and one Representa- 
tive. 

Voting Qualifications. Suffrage is extended 
generally to U.S. citizens eighteen years of age 
who meet the residence requirements (one year 
in the State, sixty days in the county, and ten 
days in the election district). 

HISTORY 

The Canadian explorer Pierre Gaultier de Var- 
ennes, Sieur de La Verendrye (q.v.), may have 
visited the region comprising present-day Wyo- 
ming in 1743. In 1803 the land east of the conti- 
nental divide, except for a portion of what is 
now the southwestern corner of the State, was 
acquired by the United States from France as a 
part of the Louisiana Purchase (q.v.). The first 
white man definitely known to have entered the 
Wyoming region was john Colter (1775?-1813), 
a member of the Lewis and Clark Expedition 
(q.v.). 

Early Exploration. Some accounts say he dis- 
covered (1807) the area occupied by present- 
day Yellowstone National Park. In 1811 the re- 
gion was explored by members of a fur-trading 
expedition led by Wilson Price Hunt (1782?- 
1842), and in the following year some members 
of the same expedition returned to the region 
and, in all probability, discovered the South Pass 
through the mountains; the pass later became 
an important part of the Oregon Trail (q.v.). In 
1824 Thomas Fitzpatrick (1799?-1854), the leader 
of another fur-trading expedition, used the 
South Pass, and by 1834, when Fort Laramie was 
built in eastern Wyoming, the pass was used by 
hundreds of fur traders, and the region beyond 
the continental divide had become the scene of 
an annual rendezvous for Indians, fur traders, 
and employees of the American Fur Company of 
john Jacob Astor (see under Astor). In 1842 Fitz- 
patrick led the first wagon train over the Oregon 
Trail, In 1846 the Oregon Treaty established the 
boundary between the U.S. and the Canadian 
possessions of Great Britain at the 49th parallel, 
as a result of which the northwestern corner of 
the Wyoming region, which had been part of 
the disputed Oregon Country, was relinquished 
by the British; see Northwest Boundary Dis- 
pute; Oregon: History. 

U.S. Acquisition. In 1848 southwestern Wyo- 
ming was ceded to the U.S. by Mexico, after the 
Treaty of Guadalupe Hidalgo, ending the Mexi- 
can War. In 1849 the Oregon Trail became a ma- 
jor highway for the Forty-niners (q.v.), who 
were journeying to California. In 1850, as a result 
of the Compromise Measures of 1850 (q.v.), the 
southeastern corner of the present State of 


Wyoming, along with other territories that be- 
longed to Texas, was purchased by the U.S. from 
Texas for $10,000,000. In 1851 the first stagecoach 
route was established through the State on the 
Oregon Trail, and by 1858 a daily stagecoach 
traveled through the region from Kansas to Cali- 
fornia. During the 1860's the sorties and depre- 
dations of the Sioux Indians, who had declared 
war against the whites in 1854, became increas- 
ingly greater. Peace was finally concluded with 
the Sioux (q.v.) in 1868. In the same year Wyo- 
ming was created as a territory. The following 
year Wyoming became the first political division 
in the nation and possibly in the world to grant 
the right of suffrage to women. The construction 
of the Union Pacific R.R. across the territory' in 
1867 and 1868, the discovery of gold in the same 
years, and the Homestead Laws (q.v.) stimulated 
settlement of the territory. In the ensuing years 
Wyoming became an important cattle-raising 
region. Settlers under the Homestead Laws came 
into conflict with the stockmen as a result of 
disputes over range land, and the disputes cul- 
minated in the Cattle War of 1892 in Johnson 
County, when a group of men representing the 
large stock owners invaded the county intend- 
ing to fight the settlers on the pretext that the 
latter were rustlers, or thieves. Order was re- 
stored by a detachment of U.S. troops. Sheep 
raising had also become important in the terri- 
tory, and conflict over grazing lands between 
cattle and sheep men persisted for a number of 
years, frequently resulting in bloodshed. In 1890 
Wyoming was admitted to the Union as a State. 
It was the first State to have a woman governor 
when Mrs. Nellie Tayloe Ross (1876-19 77) was 
elected to complete her deceased husband's 
term of office (1925-27). 

From the start the underpopulated vastness of 
Wyoming has produced enormous wealth in ag- 
riculture, livestock, lumber, and oil. An already 
booming economy enjoyed redoubled growth 
with the post-World War II discovery of the 
minerals trona and uranium. In 1960 an impor- 
tant missile base was established in the Chey- 
enne area. In the 1970's water conservation has 
become a major issue. Faced with the projected 
diversion of the Green River to irrigate nearby 
States, Wyoming today plans to increase its wa- 
ter storage facilities and to build new dams and 
reservoirs. 

WYOMING, city of Michigan, in Kent Co., on 
the Grand R„ adjoining Grand Rapids on the s. 
and 4 miles S.w. of the downtown area. Manu- 
factures include auto bodies, metal products, 
mobile homes, and electrical equipment. On 
the river is Indian Mounds Park, the site of an 
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old burial ground; see Mound Builders. The first 
land grant was made in Wyoming Township in 
1835, and the city was incorporated in 1958. Pop. 
(1960) 45,829; (1970) 56,560. 

WYOMING VALLEY, valley of Pennsylvania, 
in Luzerne Co., extending along the n. branch of 
the Susquehanna R. A beautiful and fertile val- 
ley, it is about 21 mi. long and 3 mi. wide and is 
rich in anthracite coal. It is supposed to have 
derived its name from the Delaware Indian 
word Maughwauwama, meaning large plains. 
The valley was claimed by both Connecticut and 
Pennsylvania in colonial times, but was not set- 
tled until 1763, when the Susquehanna Com- 
pany of Connecticut, which had purchased the 
land from the Indians in 1754, sent out a number 
of settlers. In 1768 Pennsylvania also bought the 
tract from the Indians and established a settle- 
ment (1769). Clashes ensued between the 
Connecticut and Pennsylvania settlers, the most 
serious of which were the first and second Pen- 
namite-Yankee Wars of 1769 to 1771 and 1775. 

A more serious and tragic event in the history 
of the valley was the Wyoming massacre of July, 
1778. In 1775, at the start of the American Revo- 
lution (q.v.), the settlers had expelled a few of 
their number who were Tories, being sympa- 
thetic to the British cause. In July, 1778, under 
the leadership of Colonel John Butler (q.v.), the 
expelled Tories, assisted by an additional British 
force and Indian allies, invaded the valley. The 
settlers took refuge in Forty Fort, near present- 
day Wilkes-Barre. On July 3, however, 400 of 
them, led by the American frontier soldier, 
Colonel Zebulon Butler (1731-95), attacked the 
invaders and were completely defeated; two 
thirds of them were killed or captured, and the 
rest again took refuge in the fort. Many of the 
prisoners were tortured and killed, and on the 
following day the fort was surrendered. A gran- 
ite obelisk opposite Wilkes-Barre marks the site 
of the battle. 

After the massacre, the surviving settlers re- 
turned to the valley in small numbers, and the 
old controversy between Connecticut and 
Pennsylvania was renewed. In 1782 the United 
States Congress decided in favor of Pennsylva- 
nia, but conflicts continued among the settlers 


until 1788, when the Pennsylvania legislature 
confirmed their land titles. 

WYSS, Johann Rudolf (1782-1830), Swiss 
writer, philosopher, and librarian, born in Bern 
and educated at universities in Germany. | n 
1806 he was made professor of philosophy at 
Bern Academy, where he was subsequently ap- 
pointed chief librarian. From 1810 to 1830 he 
also edited the Swiss literary almanac Die 
Afpenrosen ("The Alpine Rose"). Wyss is re- 
membered chiefly for Der Schweizerische Rob- 
inson (1812; Eng. trans., The Swiss Family Robin- 
son, 1820), a novel based on a story told to him 
during childhood by his father, Johann David 
Wyss (1743-1818), about a shipwrecked family. 
A juvenile classic, the work is imitative of the 
novel Robinson Crusoe (1719) by the British 
writer Daniel Defoe (q.v.). It possesses much in- 
dependent merit, however, and is a perennial 
favorite among young people. Wyss gained 
fame also as the author of the Swiss national 
hymn "Rufst du, Mein Vaterland?" ("Are You 
Calling, My Fatherland?", 1811). He collected 
and popularized many ancient Swiss legends, 
chronicles, and folk songs. 

WYTHE, George (1726-1806), American Revo- 
lutionary patriot and jurist, born near Yorktown, 
Va., and privately educated. A member (1754-55; 
1758-68) of the Virginia House of Burgesses, in 
1764 he drafted the protest of that body against 
the proposed Stamp Act (q.v.). Elected to the 
Continental Congress in 1775, he was one of the 
signers of the Declaration of Independence 
(qq.v.). Wythe was a member of the Federal 
convention of 1787, which framed the Constitu- 
tion of the United States (q.v.). From 1779 to 
1790 he was the first professor of law at the Col- 
lege of William and Mary. Among those who 
studied and worked under him were the Ameri- 
can jurist John Marshall and the American 
statesmen Thomas Jefferson, James Monroe, and 
Henry Clay (qq.v.). Wythe was judge of the Vir- 
ginia court of chancery from 1778 to 1786 and 
chancellor of the State of Virginia after 1786. 
One of the earliest American abolitionists (q.v.), 
he freed his own slaves and provided for them 
in his will. His writings include Decisions in Vir- 
ginia by the High Court of Chancery (1795). 
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X, twenty-fourth letter and nineteenth conso- 
nant in the English alphabet. The form, phonetic 
value, and name of the letter are taken from 
Latin, which borrowed the letter from Chalcid- 
ian, a western Greek alphabet of the 7th century 
b.c. The Greek letter was based upon a Phoeni- 
cian character, which in turn was derived from 
Egyptian hieratic and hieroglyphic characters. 
The history of the form of the letter may be 
summarized as follows: 

X Im+ J Cjh) 

Roman Early Phoenician Egyptian Egyptian 

Creek Hieratic Hieroglyphic 

for S Chairback 

The normal x sound in English, occurring in 
the name of the character itself, is a composite 
consonant sound with the phonetic value of ks; 
examples of this sound occur in the words 
fixture, Styx, and excellent. Between two vow- 
els, the first of which is unaccented, the x sound 
is usually voiced, and may be represented by 
the composite consonant gz, as in exalt and ex- 
hilarate. An initial x, generally occurring in 
words of Greek origin, has a z sound, as in 
Xerxes and xylophone. Other x sounds occur- 
ring in English may be represented by the com- 
posite consonants ksh and gzh , as in anxious 
and luxurious, respectively. 

As an abbreviation, the capital X stands for 
the words Christ and Christian (from its resem- 
blance to the Greek letter [chi,] the initial letter 
of the Greek word Christos , or Christ). The capi- 
tal and lowercase forms of the letter are used in 
finance as an abbreviation for ex, which occurs 
in such compound forms as ex dividend. As a 
symbol, the capital X stands for the number 10 
in Roman numerals; in the forms x and X it 
stands for 1000 and 10,000, respectively. Capital 
X is also used in physics as a symbol for electri- 
cal reactance. In all branches of mathematics, 
but especially in algebra, lowercase x is used to 


symbolize an unknown quantity or variable, and 
in analytic geometry it signifies an abscissa (see 
Geometry, Analytic). The capital X is frequently 
used in compound words to indicate anything 
having the shape of the letter; it is also used as a 
symbol for a cross. The letter may be used to in- 
dicate the twenty-fourth or, if J, V, and W are 
not used, the twenty-first member of a series, 
class, group, or order. M.P. 

XANTHIPPE, wife of the Greek philosopher 
Socrates (q.v.). 

XAVSER, Saint Francis (1506-52), Spanish Jesuit 
missionary, known as the ''Apostle (q.v.) of the In- 
dies", born near Pamplona, Navarre, and edu- 
cated at the University of Paris. In 1529, while in 
Paris, he met the Spanish ascetic Ignatius of Loyola 
(q.v.). Xavier was one of the group that joined 
(1534) Ignatius to found the Society of Jesus. In 
1537, the year he was ordained priest, Xavier be- 
came the first secretary of the Society of Jesus. See 
Jesuits; Missionary Movements. 

Mission to India. He began his work in Portu- 
guese India in 1542. After preaching with great 
success in Goa for five months he extended his 
labors to southern India and Ceylon, in which 
places he is credited with having made tens of 
thousands of converts. 

In 1545 Xavier left India for Malacca and the 
next year began to travel through the islands of 
the Malay Archipelago, where he founded many 
Christian communities. Returning to Malacca in 
1547, he received information from a Japanese 
exile that encouraged him to attempt to intro- 
duce Christianity into Japan. After a trip to Goa 
he sailed for Japan with the exile, a Jesuit priest, 
and a lay brother and landed at Kagoshima in 
1549. He studied the Japanese language for a 
year and then preached in many of the principal 
cities. By 1551, when he left Japan, he had estab- 
lished a vigorous Christian community. 

Mission to China. Xavier returned to Goa in 
1552 with a plan to introduce Christianity into 
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Missionary to the Or 
ent, Saint Francis Xavier 
kneels in prayer on his ar- 
rival as a missionary at an 
island in the Malay Archi- 
pelago. 


New York Public Library 


China. To gain entrance to that country, which 
was then closed to foreigners, he persuaded the 
Portuguese authorities to send an embassy, of 
which he would be a member, to the Chinese 
emperor. The embassy departed from Goa in 
the spring of 1552; it went no farther than Ma- 
lacca, but Xavier continued the journey alone, 
arriving at a small island near Macao in August, 
1552. He died there the next December after re- 
peated vain attempts to reach the mainland. His 
body is enshrined in Goa, in the Church of the 
Good jesus. 

A man of remarkable energy and organiza- 
tional ability, Xavier ranks among the greatest 
missionaries of all times. Canonized in 1622, he 
was declared patron of the Orient in 1748, pa- 
tron of the Propagation of the Faith in 1904, and, 
with the French nun Saint Teresa of Lisieux 
(q.v.), patron of all missions in 1927. Navigators, 
too, honor him as their patron. His feast day is 
Dec. 3. T.M.H. 

XEISIIA, city in Ohio, and county seat of 
Greene Co., 3 miles e. of the Little Miami R. and 
15 miles s.e. of downtown Dayton. Manufactures 


include furniture, machine and metal products, 
rope and twine, leather goods, synthetic-rubber 
products, electrical equipment, paint, plastic 
products, and food products. Printing and pub- 
lishing are of importance. Xenia is the site of the 
Greene County Historical Museum, the Charles 
F. Snediker Museum, and the Ohio Soldiers' and 
Sailors' Orphans' Home (1869). At Wilberforce, 
3 miles to the n.e., is Wilberforce University 
(men; 1856) and Central State University (1887), 
originally an outgrowth of Wilberforce Univer- 
sity. Central State also maintains an academic 
center in Xenia. The township was first settled 
in the late 1700's, and the town laid out in 1803. 
Incorporated shortly thereafter, Xenia was char- 
tered as a city in 1870. Pop. (1960) 20,445; (1970) 
25,373. 

XENON, gaseous element with at.no. 54, at.wt. 
131.29, b.p. -108.1° C. (-162.58° F.), m.p. 
— 111.9° C. 611mm ( — 169.42° F. 611mm ) / sp.gr. 5.896, 
and symbol Xe. One of the inert gases (q.v.), 
xenon is present in the atmosphere (q.v.) in very 
minute amounts. It was discovered in 1898 by 
the British chemists Sir William Ramsay (q.v) 
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and Morris William Travers (1872-1961), The gas 
s$ colorless and odorless. It was formerly be- 
lieved to be chemically inert, but, since 1962, 
several compounds of xenon have been discov- 
ered. It is used principally in such lighting de- 
vices as high-speed photographic tubes. 
XENOPHANES (fl. 6th century b.c), Greek 
poet, philosopher, and religious reformer, born 
in Colophon, Asia Minor. He left Colophon in 
545 b.c and was for many years a wandering 
poet and minstrel in Greece and Sicily. In 536 
B.c, according to tradition, he settled perma- 
nently in the Phoenician colony of Elea, in 
southern Italy. There, reputedly, he founded the 
Eleatic School (q.v.), the philosophical concepts 
of which were later broadened and systema- 
tized by his disciple, the Greek philosopher Par- 
menides (q.v.). In his writings Xenophanes clev- 
erly satirized the polytheistic beliefs of earlier 
Greek poets and of his own contemporaries. He 
ridiculed their deities as gods created in the 
image of the men who worshiped them. In a fa- 
mous passage he asserted that if oxen could 
paint and sculpt, they would depict gods who 
resembled oxen. Humans, he felt, should reject 
polytheistic anthropomorphism and recognize 
instead a single nonhuman deity underlying and 
unifying all worldly phenomena; see Pantheism; 
Theism. In other works he ridiculed the doctrine 
of transmigration (q.v.) of souls and deplored 
Greek preoccupation with athleticism and luxu- 
rious living at the expense of wisdom. Only 
fragments of his poems have survived. See Greek 
Philosophy; Greek Religion and Mythology. 
XENOPHON (430?-355? B.c.), Greek historian, 
soldier, and essayist, born in Athens, the son of 
an Athenian knight. As a youth he was a disciple 
of the Greek philosopher Socrates (q.v.). In 401 
Xenophon joined an army of Greek mercenaries 
in the service of Cyrus the Younger (q.v.), Prince 
of Persia, and took part in a campaign against 
Cyrus' brother King Artaxerxes li (d. 359 B.c.). 
After the death of Cyrus in the Battle of Cunaxa, 
the commanding officers of the Greek mer- 
cenaries were treacherously murdered by the 
Persian satrap Tissaphernes (d. 395 b.c.). Xeno- 
phon was among the new officers chosen to 
command the Greek force, totaling about 10,000 
men, thus left leaderless in the heart of the hos- 
tile Persian Empire. Assuming responsibility for 
directing the retreat, he led his men to safety in 
the ancient Greek colony of Trapezus (now 
Trabzon, Turkey) on the Black Sea, a 1500-mi. 
march lasting five months. Their triumphant sur- 
vival has been attributed largely to his resource- 
fulness, foresight, and tact. In his most cele- 
brated book, the Anabasis (q.v.), he describes 


the retreat through an unknown country against 
disheartening obstacles of terrain and weather, 
savage enemies, and failure of supplies. 

From Trapezus, Xenophon and the "Ten 
Thousand" moved on to Chrysopolis (now Cs- 
kudar). Shortly after their arrival they entered 
the service of the Spartans in their campaigns 
against the Persian satraps of Asia Minor. The 
ransom Xenophon collected from a wealthy Per- 
sian prisoner in this campaign enabled him to 
live in comfort for the rest of his life. From these 
foreign adventures he returned to Greece in 394 
b.c as a member of the staff of Agesilaus I S (q.v.). 
King of Sparta, In that capacity he was present 
at the Battle of Coronea, in which the Spartans 
defeated the Athenians and their Theban allies. 
The Athenians retaliated by condemning him as 
a traitor and sentencing him to banishment. The 
Spartan government presented him with an es- 
tate at SciHus, in Elis, where he lived the life of a 
country gentleman for twenty-four years. After 
the military power of Sparta was broken at 
Leuctra in 371, he was driven from his home. 
Athens lifted the ban of exile against him, but 
instead of returning home he apparently spent 
the rest of his life in Corinth. 

Apart from the Anabasis , Xenophon's most 
important writings are Hellenica, a continua- 
tion, covering the period 411 to 363 b.c, of Thu- 
cydides' History of the Peloponnesian War . Cy- 
ropaedia , an idealized biography of Cyrus the 
Great (q.v.); and Memorabilia , recollections of 
Socrates and Socratic conversations. He also 
wrote an encomium of Agesilaus; a group of po- 
litical and economic treatises; a series of essays 
on horsemanship, hunting, and cavalry warfare; 
and several additional Socratic dialogues. 

As soldier, orator, philosopher, essayist, and 
historian, Xenophon was the prototype of the 
talented Athenian. He found the austere Spartan 
way of life more congenial than the democratic 
spirit of his native Athens, however. The value 
of his historical writings is impaired by strong 
pro-Spartan bias and by the lack of a sense of 
proportion. His Socratic writings reveal a mind 
that did not fully comprehend the philosophy of 
his master, and his own ideas are unoriginal, 
moralistic, and commonplace. Sincerity and 
common sense are his strongest characteristics. 
His style is easy, elegant, and uncomplicated, 
and he is considered a master of clear exposi- 
tion. His Anabasis is usually one of the first 
books read by modern students of Greek. 

See Greek Literature: The Attic Period 6th-4th 
Centuries: History. 

XEROGRAPHY, electrostatic dry-printing proc- 
ess for the reproduction of images or docu- 
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merits, widely employed in commerce and in- 
dustry in copying machines; see Office Ma- 
chines: Duplication of Drawings and 

Documents: Duplication of Typed Matter. 

The process was invented by the American 
printer Chester F. Carlson {1906- ) in 1937 and 

first commercially developed in 1950. It employs 
a photoconductive insulating layer on a metal or 
other conductive support. The layer is charged 
electrostatically, either with positive or negative 
ions (see Ion), the polarity of the charge de- 
pending on the type of photoconductive insu- 
lating layer selected. When the plate is exposed, 
in a camera or photographic machine, those 
areas of the coating subjected to light lose a 
varying portion of the charge, depending upon 
the intensity of the illumination. Thus the varia- 
tion of the amount of charge retained on the 
coated metal plate is established as an electrical 
or electrostatic pattern of the image. The image 
is rendered visible by sprinkling over the ex- 
posed plate a special, charged powder, which 
carries an opposite charge to the initial charge 
applied to the plate and insulating layer. The 
powder adheres to those areas that have re- 
tained their charge. The print is obtained by 
covering the plate with paper, then applying a 
charge over the back of the paper of the same 
polarity as the initial charge applied to the pho- 
toconductive insulating layer, (n this way the 
opposite charged powders are transferred to the 
paper surface. The powder image is then fused 
onto the paper by exposure to solvent vapors or 
heat to make the image permanent. 

The entire xerographic process can be carried 
out, in high-speed mechanized equipment, in 
less than 10 sec., and it is comparatively inex- 
pensive to make these images because the pho- 
toconductive insulating layer can be recycled 
many thousand times. The process has found its 
primary usefulness in copying of office docu- 
ments and in low-volume duplication of data. 

The xerographic method also permits the 
making, quickly and cheaply, of paper offset 
masterplates for low-to-medium-volume runs 
on office offset-printing presses; see Photome- 
chanical Processes. The method has also been 
applied to the production of X-ray images in a 
technique known as xeroradiography; see X Ray. 
Xerography has applications in industrial non- 
destructive testing and in mammography, where 
it is used with the hope of earlier detection of 
breast cancer in women; see Cancer. 

A series of automatic xerographic machines 
are available today which make office copies on 
the push of a button, and which are almost fail- 
proof. Another machine, called Copyflo, devel- 


oped in the late 1950% can be used to repro 
duce microfilm, and has demonstrated that an 
entire book can be printed from microfilm in 
from 3 to 5 min. Copyflo is used primarily to 
make copies of out-of-print books. See also Fac 

SIM'LE. j H ' 

XEROPHYTE. See Plants, Geographic Distribu 

tion OF. 

XERXES 1 (Persian Khshayarsha) (about 51 9-465 
B.C.), King of Persia (486-465 b.c.). He was the 
son of the Persian king Darius the Great (see 
under Darius) and of Atossa (fl. 6th century bc) 
daughter of the Persian king Cyrus the Great 
(q.v.). Ascending the throne upon the death of 
his father, he subdued a rebellion in Egypt, and 
then spent three years in preparing a great fleet 
and army to punish the Greeks for their aid to 
the Ionian cities in 498 b.c. and for their victory 
over the Persians at Marathon (q.v.) in 490 bc 
The Greek historian Herodotus (q.v.) gives as 
the combined strength of Xerxes' land and naval 
forces the incredible total of 2,641,610 men. 
Xerxes is said to have crossed the Hellespont by 
a bridge of boats a mile in length (see Dardan- 
elles), and to have cut a canal through the isth- 
mus of Mount Athos. During the spring of 480 
b.c. he marched with his forces through Thrace, 
Thessaly, and Locris. At Thermopylae (q.v.) 300 
Spartans, under their king Leonidas I (q.v.), 
made a courageous but futile stand, delaying 
the Persians for ten days. Xerxes then advanced 
into Attica and burned Athens, which had been 
abandoned by the Greeks. At the battle of Sala- 
mi's (q.v.) later in 480 b.c., his fleet was defeated 
by a much smaller contingent of Greek warships 
commanded by the Athenian Themistocles 
(q.v.). Xerxes thereupon retired to Asia Minor, 
leaving his army in Greece under the command 
of his brother-in-law Mardonius (d. 479 b.c.), 
who was slain at Plataea (q.v.) in the following 
year. Xerxes was murdered by Artabanus (d. 464 
bc.), captain of the palace guard; he was suc- 
ceeded by his son Artaxerxes I (d. 424 b.c). See 
Persia: The First Empire . 

XINGU, river of Brazil, formed by the union of 
three streams in the n. section of the plateau of 
Mato Grosso. About 1230 mi. long, it flows 
northward through the States of Mato Grosso 
and Para and empties into the delta of the Ama- 
zon R. The central section of the river contains 
numerous impassable falls and rapids. The river 
is navigable for about 100 mi. above its mouth. 
XOCHIMILCO, FLOATING GARDENS OF. 
See Mexico City. 

X RAY, penetrating electromagnetic radiation, 
having a shorter wavelength than light, and pro- 
duced by bombarding a target, usually made of 
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tungsten (q.v.), with high-speed electrons; see 
Electromagnetic Radiations; Electron; Light; Ra- 
diation. X rays were discovered accidentally in 
1895 by the German physicist Wilhelm Conrad 
Roentgen (q.v.) while studying cathode rays 
(q.v.) in a high-voltage, gaseous-discharge tube. 
Despite the fact that the tube was encased in a 



Wilhelm Conrad Roentgen General Electric Co. 


black cardboard box, Roentgen noticed that a 
barium-platinocyanide screen, inadvertently 
lying nearby, emitted fluorescent light when- 
ever the tube was in operation. After con- 
ducting further experiments, he determined 
that the fluorescence was caused by invisible ra- 
diation of a more penetrating nature than ultra- 
violet rays; see Fluorescence and Phosphores- 
cence; Ultraviolet Radiation. He named the 
invisible radiation "X ray", because of its un- 
known nature. Subsequently, X rays were 
known also as Roentgen rays in his honor. 
NATURE OF X RAYS 

X rays are electromagnetic waves ranging in 
wavelength from about 100 angstroms (A) to 
0.0001 A (1 angstrom is equivalent to about 4 bil- 
lionths of an inch); see Wave Motion. The 
shorter the wavelength of the X ray, the greater 
is its penetrating power. Longer wavelengths, 
near the ultraviolet-ray band of the electromag- 
netic spectrum, are known as soft rays; see Spec- 
trum. The shorter wavelengths, closer to and 
overlapping the gamma-ray range, are called 
hard X rays; see Radioactivity. A mixture of many 
different wavelengths is known as "white" X 


rays, as opposed to "monochromatic" X rays, 
which represent only a single wavelength. Both 
light and X rays are produced by transitions of 
electrons, light by the transitions of outer elec- 
trons, and X rays by the transitions of inner elec- 
trons, in the case of bremsstrahfung radiation 
(see below), X rays are produced by the retarda- 
tion or deflection of a bombarding electron 
passing through a strong electrical field. Gamma 
rays, which are identical to X rays in their effect, 
are produced by transitions within the nucleus 
itself; see Atom and Atomic Theory. 

X rays are produced whenever high-velocity 
electrons strike a material object. Much of the 
energy of the electrons is lost in heat (q.v.); the 
remainder produces X rays by causing changes 
in the target's atoms as a result of the impact. 
The X rays emitted can have no more energy 
than the kinetic energy of the electrons which 
produce them; see Energy. Moreover, the emit- 
ted radiation is not monochromatic but is com- 
posed of a wide range of wavelengths with a 
sharp, lower wavelength limit corresponding to 
the maximum energy of the bombarding elec- 
trons. This continuous spectrum is referred to 
by the German name bremsstrahlung, which 
means braking (or slowing down) radiation, and 
is independent of the nature of the target. If the 
emitted X rays are passed through an X-ray spec- 
trometer, certain distinct lines are found super- 

Radiograph made by Wilhelm Roentgen in 1896. 

Genera! Electric Co. 



345 


X RAY 





A radiograph of dogwood blossoms illustrates the use 
of X rays for nondestructive testing of opaque objects. 
Oak Ridge National Laboratory, operated by Union Carbide Corp. for the 
U.S. Atomic Energy Commission 


imposed on the continuous spectrum; these 
lines, known as the characteristic X rays, rep- 
resent wavelengths which depend only on the 
structure of the target atoms. In other words, a 
fast-moving electron striking the target can do 
two things: it can excite X rays of any energy up 
to its own energy; or it can excite X rays of par- 
ticular energies, dependent on the nature of the 
target atom. 

X-RAY PRODUCTION 

The first X-ray tube was the Crookes tube, a par- 
tially evacuated glass bulb containing two elec- 
trodes, named after its designer, the British 
chemist and physicist Sir William Crookes (q.v.). 
When an electric current passes through such a 
tube, the residual gas is ionized, and positive 
ions, striking the cathode, eject electrons from 
it. These electrons, in the form of a beam of 
cathode rays, bombard the glass walls of the 
tube and produce X rays. Such tubes produce 
only soft X rays of low intensity. See Ion; 
Ionization. 

An early improvement in the X-ray tube was 
the introduction of a curved cathode to focus 
the beam of electrons on a heavy-metal target, 
called the anticathode, or anode. This type gen- 
erates harder rays of shorter wavelengths and of 
greater intensity than those produced by the 
original Crookes tube, but the operation of such 
tubes is erratic, as the X-ray production depends 
on the gas pressure within the tube. 

The next great improvement was made in 
1913 by the American physicist William David 
Coolidge (1873-1975). The Coolidge tube is 
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highly evacuated and contains a heated fj| a „ 
ment and a target, it is essentially a thermionic 
vacuum tube (see Vacuum Tubes, Thermionic), in 
which the cathode emits electrons because it is 
heated by an auxiliary current and not because 
it is struck by ions as in the earlier types of 
tubes. The electrons emitted from the heated 
cathode are accelerated by the application of a 
high voltage across the tube. As the voltage is 
increased, the minimum wavelength of the radi- 
ation decreases. 

Most of the X-ray tubes in present-day use are 
modified Coolidge tubes. The larger and more 
powerful tubes have water-cooled anticathodes 
to prevent melting under the impact of the elec- 
tron bombardment. The widely used shock- 
proof tube is a modification of the Coolidge 
tube with improved insulation of the envelope 
(by oil) and grounded power cables. Such de- 
vices as the betatron (q.v.) are used to produce 
extremely hard X rays, of shorter wavelength 
than the gamma rays emitted by naturally ra- 
dioactive elements. 


TYPICAL X RAYS AND GAMMA RAYS 


Rays 


Volts 


Absorbed 

Wavelength 1 by 2 


Ultra soft X rays 
Soft X rays 
Soft X rays 

Hard X rays 

Gamma rays 
X rays pro- 
duced by 
betatron 


124 
1240 
12,400 

124,000 

1,000,000 
100 , 000,000 


100 A 
10 A 

1 A 
o.i A 

0.0124 A 
0.000124 A 


0.12 in. air 
83 in. air 
0.07 in. water 
1.7 in. water 
0.006 in. lead 
0.34 in. lead 
Many feet 
or lead 


1 One angstrom unit (A) equals about four billionths of 1 in. 

2 These amounts of absorbing material decrease the intensityof 
radiation by exactly one half. A double-thickness screen re- 
duces the remaining intensity by one half, resulting in an 
overall decrease in the original intensity by three quarters. 


PROPERTIES OF X RAYS 
X rays affect a photographic emulsion in the 
same way light does; see Photography. Absorp- 
tion of X radiation by any substance depends 
upon its density and atomic weight. The lower 
the atomic weight of the material, the more 
transparent it is to X rays of given wavelengths. 
When the human body is X-rayed, the bones, 
which are composed of elements of higher 
atomic weight than the surrounding flesh, ab- 
sorb the radiation more effectively and there- 
fore cast darker shadows on the photographic 
plate. Another type of radiation, neutron radia- 
tion, now used in some types of radiography, 
produces almost opposite results. Objects that 
cast dark shadows in an X-ray picture are almost 
always light in a neutron radiograph. 
Fluorescence. X rays also cause fluorescence 
in certain materials, such as barium platinocya- 
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William David Coolidge, 
American physical 
chemist (right), demon- 
strates to Thomas A. Edi- 
son his development of 
ductile tungsten for the 
first hot-cathode X 
ray. General Electric Co. 



nide and zinc sulphide. If a screen coated with 
such fluorescent material is substituted for the 
photographic films, the structure of opaque ob- 
jects may be observed directly. This technique is 
known as fluoroscopy; see Fluoroscope. 
Ionization. Another important characteristic 
of X rays is their ionizing power, which depends 
upon their wavelength. The capacity of mono- 
chromatic X rays to ionize is directly propor- 
tional to intensity. This property provides a 
method for measuring X-ray intensity. When X 
rays are passed through an ionization chamber 
(q.v.), an electric current is produced which is 
proportional to the intensity of the incident 
beam. In addition to ionization chambers, there 
are more sensitive devices, such as the Geiger- 
Muller counter and the scintillation counter 
(q.v.), for measuring X-ray intensity on the basis 
of ionization. In addition, the path of X rays, by 
virtue of their capacity to ionize, can be made 
visible in a cloud chamber (q.v.). 

X-Ray Diffraction. X rays may be diffracted by 
passage through a crystal (q.v.), or by reflection 
(scattering) from a crystal, which consists of reg- 
ular lattices of atoms that serve as fine diffrac- 


tion gratings; see Diffraction; Diffraction Grat- 
ing. The resulting interference patterns may be 
photographed and analyzed to determine the 
wavelength of the incident X rays, or the spac- 
ings between the crystal atoms, whichever is the 
unknown factor; see Interference. X rays may 
also be diffracted by ruled gratings if the spac- 
ings compare to the wavelengths of the incident 
X rays. 

INTERACTION WITH MATTER 

In the interaction between matter and X rays, 
three mechanisms exist by which X rays are ab- 
sorbed; all three mechanisms demonstrate the 
quantum nature of X radiation; see Quantum 
Mechanics; Quantum Theory. 

Photoelectric Effect. When a quantum of X 
radiation, or photon (q.v.), strikes an atom, it 
may impinge on an electron within an inner 
shell and eject it from the atom, if the photon 
carries more energy than is necessary to eject 
the electron, it will transfer its residual energy to 
the ejected electron in the form of kinetic en- 
ergy. This phenomenon, called the photoelec- 
tric effect, occurs chiefly in the absorption of 
low-energy X rays. See Photoelectric Cell. 
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Compton Effect. The Compton effect, discov- 
ered in 1923 by the American physicist and edu- 
cator Arthur Holly Compton (q.v.), is an impor- 
tant manifestation of the absorption of X rays of 
shorter wavelengths. When a high-energy pho- 
ton collides with an electron, both particles may 
be deflected at an angle to the direction of the 
path of the incident X ray. The incident photon, 
having delivered some of its energy to the elec- 
tron, does not vanish as in the photoelectric ef- 
fect, but emerges from the collision with a 
longer wavelength. These deflections, accompa- 
nied by a change of wavelength, are known as 
Compton scattering. 

Pair Production. In the third type of absorp- 
tion, especially evident when elements of high 
atomic weight are irradiated with extremely 
high-energy X rays, the phenomenon of pair 
production occurs. When a high-energy photon 
penetrates the electron shell close to the nu- 
cleus, it may create a pair of electrons, one of 
negative charge and the other positive; a posi- 
tively charged electron is also known as a posi- 
tron (q.v.). This pair production is an example of 
the conversion of energy into mass (qq.v.). The 
photon requires at least 1.2 mev of energy to 
yield the mass of the pair. If the incident photon 
possesses more energy than is required for pair 
production, the excess energy is imparted to the 
electron pair as kinetic energy. The paths of the 
two particles are divergent from the point of 
their origin. 

APPLICATIONS OF X RAYS 

The principal uses of X radiation are in the field 
of scientific research, industry, and medicine. 
Research. The study of X rays played a vital 
role in theoretical physics, especially in the de- 
velopment of quantum mechanics. As a re- 
search tool, X rays enabled physicists to confirm 
experimentally the theories of crystallography; 
see Crystai.: Crystallography. By using X-ray dif- 
fraction methods, crystalline substances may be 
identified and their structure determined. Virtu- 
ally all of present-day knowledge in this field 
was either discovered or verified by X-ray analy- 
sis. X-ray diffraction methods can be applied 
also to powdered substances which are not 
crystalline, but display some regularity of mo- 
lecular structure. By means of such methods 
chemical compounds can be identified and the 
size of ultramicroscopic particles can be estab- 
lished. Chemical elements and their isotopes 
may be identified by X-ray spectroscopy, which 
determines the wavelengths of their characteris- 
tic line spectra. Several elements, such as haf- 
nium and francium (qq.v.), were discovered by 
analysis of X-ray spectra. 


A number of recent applications of X rays in 
research are assuming increasing importance 
Microradiography, for instance, produces fine- 
grain images which can be enlarged consider- 
ably. Two radiographs can be combined in a 
projector to produce a three-dimensional image 
called a stereoradiogram. Color-radiography is 
also used to enhance the detail of X-ray photo- 
graphs; in this process, differences in the ab- 
sorption of X rays by a specimen are shown as 
different colors; see Color. Extremely detailed 
and analytical information is provided by the 
electron microprobe, which uses a sharply de- 
fined beam of electrons to generate X rays in an 
area of specimen as small as 1 micron (about 
1/25,000 in.) square. 

Industry. In addition to the research applica- 
tions of X rays in physics, chemistry, mineralogy, 
metullurgy, and biology, X rays are used in in- 
dustry as a research tool and for many testing 
processes. They are valuable in industry as a 
means of testing objects such as metallic cast- 
ings without destroying them. X-ray images on 
photographic plates reveal the presence of 
flaws, but a disadvantage of such inspection is 
that the necessary high-powered X-ray equip- 
ment is bulky and expensive. In some instances, 
therefore, radioisotopes which emit highly pen- 


Cutout section of pipe shows a self-propelled X-ray 
machine used to inspect welded joints in pipelines. 

Picker Corp. 
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etrat/ng gamma rays are used instead of X-ray 
equipment. These isotope (q.v.) sources can be 
housed in relatively light, compact, and shielded 
containers. Cobalt 60 and cesium 137 have been 
used widely for industrial radiography. Thulium 
70 has been used in small, convenient, isotope 
projectors for some medical and industrial ap- 
plications. 

Many industrial products are inspected rou- 
tinely by means of X rays, so that defective prod- 
ucts may be eliminated at the point of produc- 
tion. Other specialized applications include the 
detection of fake gems and the detection of 
smuggled goods in customs examinations. Ultra- 
soft X rays are used to determine the authentic- 
ity of works of art, and for art restoration. 
Medicine. X rays are used extensively in medi- 
cine as a diagnostic tool, which involves the use 
of X-ray photographs, called radiographs, and of 
fluoroscopy, and in radiotherapy, to treat certain 
diseases, notably cancer, by direct X-ray expo- 
sure; see Cancer: Treatment: Radiation Therapy. 

The use of radiographs for diagnostic pur- 
poses was inherent in the penetrating properties 
of X rays. Within a few years of their discovery, 
X rays were being used to locate foreign bodies, 
such as bullets, within the human body. With 
the development of improved X-ray techniques, 
minute differences in tissues were revealed by 


This cardiac catheterization room is fully equipped 
with an X-ray fluoroscopic unit, an orthicon television 
camera, a high-speed 35-mm cinecamera , and a video- 
tape recorder above the patient, video-display units at 
the top of the picture , and a special horizontal cardiac- 
X-ray table for observation of the patient. Picker Corp. 

radiographs, and many pathological conditions 
could be diagnosed by means of X rays. X rays 
provide the most important single method of 
diagnosing tuberculosis (q.v.). Pictures of the 
iungs are easy to interpret because the air spaces 
are more transparent to X rays than the lung tis- 
sues. Various other cavities in the body may be 
filled artificially with contrasting media, either 
more transparent or more opaque to X rays than 
the surrounding tissue, so that a particular organ 
may be brought more sharply into view. Barium 
sulphate, which is highly opaque to X rays, is 
used for the X-ray examination of the gastroin- 
testinal tract. Certain opaque compounds are 
administered either by mouth or by injection 
into the bloodstream for kidney or gall-bladder 
examination. 

A recent X-ray device, used without the aid of 
dyes, offers clear views of any part of the anat- 
omy, including soft organ tissues. Called the 
body scanner or CAT scanner (for "computer- 
ized axial tomography"), it rotates 180 degrees 
around a patient's body, sending out a pencil- 
thin X-ray beam at 160 different points. Crystals 
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positioned at the opposite points of the beam 
pick up and record the absorption rates of the 
varying thicknesses of tissue and bone. This data 
is then relayed to a computer that turns the in- 
formation into a picture on a screen. Using the 
same dosage of radiation as that of the conven- 
tional X-ray machine, an entire ''slice" of the 
body is made visible with about one hundred 
times more clarity. The scanner was invented in 
1972 by the British electronics engineer Godfrey 
N. Hounsfield (1919- ). It was expected to be 

in general use by 1979. 

For applications of radioisotopes that emit 
gamma rays, see Tracers. 

X-Ray Astronomy. Powerful sources of X-ray 
emission from bodies in outer space, including 
one in Crab nebula and another in the constel- 
lation Scorpius, were detected in the late 1960's. 
Low-level emission of X rays from the sun (q.v.) 
has been detected for some time, and the recent 
development of space and rocket (q.v.) technol- 
ogy has led to the use of X-ray detecting equip- 
ment aboard manned and unmanned spacecraft 
to study these radiations without distortion 
from the ^earth's atmosphere. See Astronautics: 
Space Programs — Unmanned; Astronomy; Sat- 
ellite, Artificial. Like radio, infrared, and ultra- 
violet techniques, X-ray astronomy has enabled 
scientists to obtain data not made available by 
visible-light observations; see Infrared Radi- 
ation; Radio astronomy; Ultraviolet Radi- 
ation. X-ray techniques can also see farther out 
into space than optical telescopes, and see 
through opaque interstellar dust clouds. The 
newly discovered astronomical objects, emitting 
concentrated amounts of X radiation, are known 
as X-ray stars, and include Sco X-1 in the con- 
stellation Scorpius, and Cygnus XR-2, which is 
thought to be a double star. 

BIOLOGICAL EFFECTS OF X RADIATION 
When X rays strike living tissue, the radiation 
produces biological effects through absorption. 
Photons which interact with the tissue are de- 
structive to living cells by changing their chemi- 
cal composition through ionization. If used in- 
discriminately, X rays produce burn-like lesions 
which heal very slowly. Each type of cell has its 
own degree of tolerance to X rays, and the dos- 
age that will kill one type of cell may only injure 
another, the tolerance depending on the stage 
in the growth and development cycle of the cell. 
X rays have a greater destructive effect on cer- 
tain rapidly growing abnormal tissues, such as 
tumors, than on healthy cells. When intense X 
rays can be applied directly to a tumor, as in the 
case of skin tumors, X-ray therapy is very effec- 
tive, but internal tumors are harder to treat. 
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Radiation Sickness. The symptoms of overex- 
posure, called radiation sickness (q.v.), include a 
decrease in the number of white blood cells 
loss of hair, sterility, and mutation (q.v.). These 
effects may not become manifest for several 
years, depending on the dosage and the energy 
level of the radiation. Sterility produced by 
moderate doses may be only temporary. Muta- 
tions may not be revealed until the second or 
third generation; see Heredity: Mutation Ut- 
most care in the use of X rays must be exercised 
to avoid overexposure. Inasmuch as many of the 
biological effects of high-energy radiation are 
cumulative, exposure should be kept to a mini- 
mum; see also Radioactive Fallout. 

The international dosage used in X-ray ther- 
apy is based on the so-called roentgen unit, r, 
which is also used to measure gamma radiation. 
It determines the intensity of radiation by utiliz- 
ing the property of X rays to ionize air particles. 
For measuring the dose absorbed by living tis- 
sue, which varies with the wavelength of radi- 
ation emitted, the rad unit is employed, based 
on the amount of energy imparted to the tissue 
exposed to radiation. 

Recent improvements in X-ray equipment 
permit medical examinations to be made with 
minimum exposure. An outstanding develop- 
ment, announced in the late 1950's, was the per- 
fection of a group of electronic devices called 
light amplifiers, which reduce drastically the in- 
tensity of the radiation required for diagnostic 
purposes. One of these devices, known as the 
Lumicon, amplifies light as much as 40,000 
times. Linked with an X-ray machine, the device 
has enabled physicians to examine their patients 
with X rays of very low intensity. 

E.C.W. & J.T.S. 

XYLEM, woody tissue, found in higher plants, 
that conducts water and inorganic salts through- 
out the plant and provides it with mechanical 
support. In leaves, flowers, and young stems, xy- 
lem is present in conjunction with phloem (q.v.) 
in the form of conducting strands called vascu- 
lar bundles. In roots there is a central core of 
xylem; see Root. Xylem that derives from the 
shoot and root-growing points is called primary 
xylem. In addition, new xylem, called secondary 
xylem, may be added by the activity of the cam- 
bium, which actively divides cells situated be- 
tween the xylem and phloem. This division gives 
rise to new xylem cells toward the center in 
roots, and toward the outside in most stems. 
Some plants have little or no secondary xylem, 
in contrast to woody plants in which indefinite 
amounts of secondary xylem are added to stems 
and roots. Thus, secondary xylem is the botani- 



XYZ AFFAIR 


cal term equivalent to the word "wood". See 
Stem. 

Xylem may contain three types of conducting 
cells: tracheids, vessel elements, and fibers. At 
maturity, when functioning in conduction, all of 
these cells are dead. Tracheids are elongated 
cells with thick walls characterized by small, 
sharply defined thin areas known as pits. Vessel 
elements are specialized tracheids in which the 
end walls have one or more pores; a vertical se- 
ries of vessel elements forming a continuous 
tube is known as a vessel. Fibers, which are spe- 
cialized tracheids with much-thickened walls, 
function only slightly in conduction, but serve 
to increase the strength of xylem. 

The xylem of primitive plants, such as ferns 
and conifers, consists of tracheids. In most flow- 
ering plants, the xylem also contains well-devel- 
oped vessels and fibers. Because sequences in 
the specialization of all these tissue elements 
can be observed quite clearly, the study of xy- 
lem provides important clues in the evolution- 
ary development of higher plants. See Plant 
MORPHOLOGY. S.C. 

XYLOPHONE (fr. Gr. xy/on, "wood"; phone , 
"sound"), musical instrument of the percussion 
family, closely related to the marimba and 
glockenspiel (qq.v.) and the cimbalon. It con- 
sists of a series of bars graduated in length to 
produce the tones of the scale, and mounted on 
belts of straw, rubber, or felt. Modern xylo- 
phones have from 30 to 55 bars arranged in two 
keyboards; most instruments have tubular reso- 
nators suspended from each bar. The xylophone 
is played by striking the bars with hard wooden 
mallets. It has a range of two to four octaves and 
produces a brilliant and penetrating tone. There 
are various types of xylophones, differing from 
each other in the type of mounting, the number 
of bars, and the material from which the bars are 
made (glass, various metals, as well as wood). 

Simple forms of the xylophone were played in 
Africa and Asia in ancient times, and the instru- 
ment still figures prominently in Asian and Afri- 
can folk music. In the 16th century it was ex- 
ported from the Orient to eastern Europe. By the 
19th century Polish and Russian performers had 
popularized it in western Europe. The French 
composer Camille Saint-Saens (q.v.) was the first 
to include it in a written composition. In his 
Danse Macabre , the xylophone strikingly sug- 
gests the rattling bones of dancing skeletons. 
Among other compositions in which it is used 
are The Golden Age (1930) by the Soviet com- 
poser Dimitri Shostakovich and Petrouchka 
(1911) by the Russian-American composer Igor 
Stravinsky (qq.v.). 


XYZ AFFAIR, in Un ited States history, an inci- 
dent involving an American commission sent to 
France in 1797 for the purpose of negotiating 
outstanding differences between the two coun- 
tries. These differences arose largely out of the 
refusal by the U.S. to come to the aid of France, 
then at war with Great Britain, as stipulated in 
the Franco-American treaty of 1778. further, un- 
der the terms of Jay's Treaty (q.v.), which the 
U.S. and Great Britain concluded in 1794, the 
U.S. had accepted the British view of the rights 
and obligations of neutrals and subsequently 
had ordered French ships out of American ports. 
The French retaliated by preying upon American 
shipping. In an attempt to reach a settlement, 
President John Adams appointed a commission 
consisting of the American statesmen John Mar- 
shall (qq.v.), Charles Cotesworth Pinckney (see 
under Pinckney), and Elbridge Thomas Gerry 
(see under Gerry) to negotiate with the French 
Directory (q.v.). The commission arrived in Paris 
in October, 1797. 

The French foreign minister Charles Maurice 
de Talleyrand-Perigord (q.v.) informed the com- 
mission through three secret agents that the Di- 
rectory would not negotiate with the mission 
unless the U.S. agreed to "lend" the french gov- 
ernment the equivalent of $10,000,000 and to 
present him, Talleyrand, with a "gift" of 
$250,000. The commissioners rejected the pro- 
posals and forwarded the substance of the 
French demands to President Adams, who sub- 
mitted them to the Congress. During the nego- 
tiations with the French agents Pinckney is said 
to have uttered the now famous slogan "mil- 
lions for defense, but not one cent for tribute". 

In April, 1798, the dispatches of the American 
commissioners were made public; in the other- 
wise complete copies, the letters X, Y, and Z 
were substituted for the names of Talleyrand's 
emissaries. The exposure of French diplomatic 
tactics engendered widespread indignation, and 
the Congress authorized preparations., 
Although U.S. anjd^FTeBcir^^a^FX'ess^is clashe^l 
on a number thefre 

declaration o|wa^ The -French government 
adopted a conc|liatory„attitude and latferlp 1798 
officially repudiated the so-called X, Y/ and Z 
agents, denouncing them as charlatans. Pres- 

ident Adams, wflo also wished to avoid,. war, 
sent a new comrr|ission to France late in 1799. 
Napoleon Bonaparte, later the French emperof 
Napoleon I (q.v. ),^ came to- power, 
commissioners reached Paris/ In ,5e.ptembeY, B 
1800, they finally artagggd fc It IT K i m a. 
tion that once mo|e 
friendly terms. 
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Y, twenty-fifth letter in the English alphabet. It 
is derived from the Latin alphabet, into which it 
was taken during the reign of the Roman em- 
peror Augustus (q.v.) to transliterate the Greek 
letter upsifon (Y). The Greek letter was in turn 
borrowed from the Phoenician letter vau, which 
was also the basis of the modern English letters 
U, V, and W; for an account of its derivation and 
a representation of its form, see separate articles 
on those letters. 

The phonetic values of the letter y in modern 
English include both vowel and consonant 
sounds. As a vowel, its usage dates mainly from 
the Middle English period, when scribes fell into 
the habit of substituting y for i (particularly a 
final i) because of the calligraphically pleasing 
flourish in the cursive form of the letter; exam- 
ples of this usage occur in the modern spellings 
of such words as city, lady, and my. A vowel y 
sound also occurs as a substitute for the vowel 
upsilon in certain words of Greek origin, such as 
myth and syntax. As a consonant, the y sound is 
technically known as a voiced palatal spirant, 
and occurs most frequently as the initial sound 
in words of Germanic origin, such as yield and 
yard. In certain archaic uses of the letter, rep- 
resented in the word ye, the character is substi- 
tuted for a phonetically unrelated Anglo-Saxon 
rune known as thorn and represented by the 
sign j? . The y character became formally but 
not phonetically confused with the rune during 
the Middle English period; in the phrase " ye 
olden time", for example, the first word is prop- 
erly pronounced the. 

The capital Y is used in chemistry as a symbol 
for the element yttrium, and in physics for elec- 
trical admittance and for Young's modulus of 
elasticity ( see Elasticity). In medieval Roman nu- 
merals Y stands for 150 and, in the form Y, for 
150,000. The lowercase y is used in all branches 
of mathematics, but especially algebra, as a sym- 
bol for an unknown quantity or variable, and in 
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analytic geometry for the ordinate of the recti- 
linear coordinate. The capital or lowercase 
forms of the letter may be used to stand for the 
twenty-fifth or, when J, V, and W are omitted, 
the twenty-second member of a series, class, 
group, or order. The capital letter is frequently 
used in compound words to signify anything 
having the shape of the letter, as in Y-gun and V 
level. M.P. 

YABLONOVYY RANGE, sometimes YABLO- 
NOI, mountain range of the Soviet Union, in si. 
Siberia, e. of Lake Baykal. Extending 1000 mi. in a 
n.e.-s.w. direction, it forms the watershed be- 
tween the waters flowing n. through the Lena R. 
into the Arctic Ocean and s.e. through the Amur 
R. into the Pacific Ocean. The highest peak in 
the range is Bolshoi Saranakan (5280 ft.). 
YACHTING, operation of noncommercial 
boats for pleasure, especially for cruising, rac- 
ing, or fishing. The pastime involves the use of 
yachts, which may be defined as habitable sail- 
ing or motor-powered vessels, and of other craft 
which properly cannot be called yachts. Among 
such craft are small sailboats and undecked 
boats propelled by inboard or outboard motors; 
see Motorboat. 

Boats utilizing sails for propulsive power may 
be classified as sailing cruisers, day sailers, auxil- 
iary cruisers, and motor sailers. As the names 
suggest, both the sailing cruiser and the day 
sailer are driven solely by sails; see Sail. The sail- 
ing cruiser is longer and beamier than the day 
sailer as a rule and, unlike the latter, possesses 
living facilities. An auxiliary cruiser is a sailing 
cruiser equipped with an inboard engine. A 
motor sailer is an underrigged, heavily powered 
auxiliary cruiser, that is, a vessel dependent pri- 
marily on its engine or engines, but capable of 
maintaining headway under sail. See Sailing. 

Sailing craft used for racing may be grouped 
into three main categories, namely one-design, 
rating, and handicap. One-design boats come in 
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numerous classes, and all boats belonging to a 
Darticular class are identical. In one-design rac- 
ng, consequently, success is determined by sea- 
manship rather than by differences in design or 
equipment. The boats of a rating class differ 
slightly from each other in certain particulars, 
;uch as length of hull, displacement, and sail 
area. All boats of a given class conform, how- 
ever, to a certain overall rating arrived at in ac- 
:ordance with a set mathematical formula. The 
success of a rating-class sailboat consequently 
depends to some extent on the expertise of its 


A 72-ft. ketch competes in the 844-mi. yachting race 
from Miami , Fla., to Montego Bay, Jamaica. upi 

designer. Boats differing widely in size and de- 
sign compete in handicap racing. The boats are 
measured according to certain rating criteria 
and assigned appropriate time allowances. The 
handicap system enables small and shallow- 
draft boats to race on equal terms with larger 
and deeper craft. 

Sailboat competitions are governed by strict, 
internationally recognized racing rules, the most 
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important of which are aimed at the avoidance 
of collisions between competing boats. The 
main forms of sailboat competition are closed- 
course, coastwise, and ocean. Closed-course 
races are generally contested on lakes or inshore 
waters over a three-leg, triangular course from 3 
to 30 mi. long. Coastwise races usually are sailed 
over much longer courses on lakes, inland wa- 
ters, or offshore. In ocean racing the competing 
vessels must be navigated over extensive 
stretches of open sea. Notable ocean races in- 
clude the California-Hawaii and Newport-Ber- 
muda contests. 

Yacht races are held by local, regional, or na- 
tional organizations, but are all governed by the 
rules of the International Yacht Racing Union. 
The most spectacular and hazardous races are 
two in which the yachts are sailed by one-man 
crews. The single-handed transatlantic race was 
inaugurated in 1960 and is sailed every four 
years. The winner of the first race was Sir Francis 
Chichester (1901-72), who later sailed his tiny 
ketch, Gypsy Moth , around the world in 
1966-67. Even more ambitious than the transat- 


lantic race is the London Sunday Times single 
handed race around the world. The racp 
first held in 1968 and was won by Robin Knov' 
Johnston (1928- ). The only man to finish he 

returned to his starting point, Falmouth Eng 
land, after ten months and three days of sailing 
around the globe. § 

The first yacht races held as part of the Olym- 
pic Games were contested in 1908. The races 
have been part of the Olympic program since 
then, but the yacht classes have changed from 
time to time. In the 1976 summer Olympics 
there were events for six yacht classes: Tornado’ 
Flying Dutchman, 470, Soling, Finn, and Tem- 
pest. 

The cabin cruiser, which is equipped with 
complete living quarters for two or more per- 
sons, is the most popular type of habitable mo- 
tor-powered craft used in yachting. The larger 
craft are powered by from one to three inboard 
gasoline or diesel engines. Many of the smaller 
types, including craft that can be assembled 
from kits, are driven by one or two outboard 
motors. 



A 40- ft. yawl crosses the 
finish line in the annual 
yachting classic from 
Newport , R.I., to Ber- 
muda. 

Bermuda News Bureau 
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4 12-meter sloop of the 
class that competes for 
the America's Cup. 

UPI 



History. The first yachtsmen probably were 
fishermen of the prehistoric period who en- 
joyed leisure-time cruising or racing in their 
rude sailing craft. Sumptuously decorated plea- 
sure boats were maintained by the privileged 
classes of ancient Egypt, China, Greece, and 
Rome; however, such craft were usually naval or 
commercial vessels fitted with luxurious ap- 
pointments. The first boats designed solely for 
pleasure and sport were commissioned by 
Dutch noblemen and merchants early in the 
17th century. The Dutch pleasure craft were 
swift, maneuverable sailing vessels from 45 to 65 
ft. in length. Later in the 17th century the English 
king Charles II (q.v.) popularized the sport in 
England after receiving a yacht as a gift from the 
Dutch people. In 1720 the first known formal 
organization of yachtsmen, the Cork Harbour 
Water Club, was founded in Ireland. The oldest. 


yachting organization still existing is the Royal 
Yacht Squadron, founded in 1815 as the Royal 
Yacht Club of England. 

Work boats were sailed extensively for plea- 
sure in America during colonial times, particu- 
larly in New England and New York. The first 
large United States vessel built specifically as a 
yacht was the schooner Cleopatra's Barge , con- 
structed in 1816 in Salem, Mass. The New York 
Yacht Club, the parent organization of American 
yachting and yacht racing, was founded in 1844. 
In 1850-51 six members of the New York Yacht 
Club financed the construction of the first great 
U.S. racing yacht, the 100-ft. schooner America. 
The America subsequently won a brilliant vic- 
tory at an international regatta off the Isle of 
Wight, England, in August, 1851. The America's 
Cup (q.v.), a trophy named for the America , be- 
came the most famous prize in yacht racing af- 
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Class M scows cross the starting line in a race on Lake 
Winnebago , near Oshkosh , Wis. upi 

ter it was given to the New York Yacht Club in 
1857 to be held for perpetual international chal- 
lenge competition. 

Yachting was revolutionized by the appear- 
ance late in the 19th century of various types of 
power-driven craft, particularly steam yachts. 
The development of power boating was tremen- 
dously accelerated by the successful demonstra- 
tion (1887) of a craft propelled by a two-cylinder 
■ internal-combustion engine. 

Sailboat racing was gradually transformed, be- 
ginning about 1890, by the development of one- 
design craft. The one-design boats, usually from 
15 to 40 ft. in length, and relatively inexpensive 
to build and maintain, eventually attracted 
thousands of middle-income sailing enthusiasts. 

The last years of the 19th century and the ear- 
ly decades of the 20th century were the heyday 
of huge steam yachts. Many rivaled commercial 
liners in luxury. At the same time yacht builders 
produced growing numbers of moderately 
priced power boats equipped with internal- 
combustion engines. Despite the increasing 
popularity of power craft, sail dominated the 
sport until the end of World War II. Competi- 
tion for the America's Cup continued, and rac- 
ing fleets of smaller one-design craft, such as 
Internationals, Atlantics, Lightnings, Stars, Corn- 
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ets, and Snipes, increased steadily in size. The 
period was marked also by significant changes 
in power yachting. For reasons of economy, the 
enormous steam yachts of the early 1900's 
gradually were supplanted by smaller, less 
costly, cabin cruisers powered by gasoline or 
diesel engines. 

In the years following World War II, sail and 
power yachting achieved unprecedented 
heights of popularity, particularly in the U.S. 
and Canada. Factors contributing to the phe- 
nomenal upsurge were a general rise in persona! 
income and the mass production of many types 
of serviceable, low-cost boats. The use of fiber- 
glass and aluminum for hulls and nylon for sails 
has reduced maintenance costs. Many small- 
boat owners transport their craft by automobile 
trailer from one body of water to another. 

In the last half of the 1970's, nearly 50,000,000 
people in the U.S. participated in recreational 
boating. Thousands of marinas have been estab- 
lished to moor their boats and service their 
needs. Among the largest centers of yachting ac- 
tivity are the waters off Newport, R.I.; Long Is- 
land Sound between New York and Connecti- 
cut; Chesapeake Bay; the Great Lakes; and Puget 
Sound in the state of Washington. 

YAHWEH. See Jehovah. 

YAK, wild or domesticated Tibetan ox, Bos 
grunniens, belonging to the family Bovidae 



Yak , Bos grunniens 

Arthur W. Ambler - 
National Audubon Society 



(q.v.). It is native to the high plateaus and 
mountains of central Asia, where the climate is 
cold and dry. The wild yak is a massive animal, 
blanketed with a thick coat of long, greyish- 
brown hair. The bulls, which are larger than the 
females, are about 6 ft. high at the shoulders 
and weigh more than 1000 lb. The back of the 
yak is humped over the shoulders. The horns are 
long and wide-spreading, and the tail is long- 
haired and bushy. 

The domestic yak is of various colors, chiefly 
black and white, and of smaller size than the 
wild animal, as a result of cross-breeding with 
cattle. Yaks are valuable as beasts of burden. 
Their milk is rich and yields excellent butter and 
curd, and the flesh, eaten roasted or dried, is of 
high quality. The hair is spun into rope and 
woven into cloth, and the hide is used for 
leather. Instead of lowing like an ox, the yak ut- 
ters a low, guttural sound; hence it is called the 
grunting cow or grunting ox. 

YAKIMA, North American Indian tribe of the 
Shahaptian (q.v.) linguistic stock, formerly oc- 
cupying considerable territory on the Yakima 
and Columbia rivers, in eastern Washington, 
and now living with other tribes on the Yakima 
Indian Reservation in the south-central part of 
the State. The Yakima call themselves Waptail- 
mim ("people of the narrows") in allusion to 
their principal village, which was situated at the 
narrows of the Yakima R., near present-day 
Union Gap. They came in contact with traders 
and missionaries at an early period, and in 1855, 
with other tribes, made a treaty with the Federal 
government by which they ceded most of their 
territory and agreed to settle on the present res- 
ervation. Originally, they were salmon fishers, 
root diggers, berry pickers, hunters, and active 
traders. They sometimes crossed the Rocky Mts. 


to hunt buffalo on the Great Plains. The chief 
occupations of the modern Yakima, who num- 
ber about 3000, are farming and livestock rais- 
ing. 

YAKIMA, city in Washington, and county seat 
of Yakima Co., on the Yakima R., 100 miles s.E. of 
Seattle. It is an important shipping point and in- 
dustrial center for the surrounding region, 
which is noted for its fruit, vegetables, hops, 
livestock, dairy products, timber, and mineral 
resources. The chief industrial establishments of 
Yakima are lumber mills and fruit- and vege- 
table-packing plants and canneries. In the vicin- 
ity are Mount Rainier National Park (q.v.) and 
the Yakima Indian Reservation. Yakima Valley 
junior College (1928) is located in the city. 
Founded in 1884 by the Northern Pacific Rail- 
road Company, the city was incorporated in 
1886 as North Yakima; it adopted the present 
name in 1917. Pop. (1960) 43,284; (1970) 45,588. 
YAKUT, people of the Turkic branch of the Al- 
taic family of languages, living in northeastern 
Siberia and constituting the majority population 
of the Yakut A.S.S.R. (q.v.). The Yakut have a 
somewhat extensive mythology. Although they 
were in great part converted to Christianity after 
their subjection by the Russians in the begin- 
ning of the 18th century, their original Shaman- 
ism (q.v.) still colors their religious life, particu- 
larly in the north. The Yakut have not lessened 
in number as have other Siberian tribes; instead 
they have multiplied profusely. Their economy 
is a mixture of the primitive and the modern. 
Some still follow a nomadic life, hunting, trap- 
ping, and fishing. Others, under Russian influ- 
ence, have adopted modern methods of agricul- 
ture and have collectivized such activities as 
cattle raising. Fishing has been commercialized 
to some extent. See Altaic. 
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YAKUT AUTONOMOUS SOVIET SOCIALIST 
REPUBLIC, autonomous republic of the Soviet 
Union, on the Central Siberian Plateau. The re- 
public contains 13 percent of the total area of 
the Soviet Union and extends from the Arctic 
Ocean in the n. to Stanovoy Range in the s. It is 
traversed by the Lena, the Yana, the Indigirka, 
and the Kolyma rivers. The terrain is diversified 
and includes plains in the w. central section, 
lowlands in the n., and mountains in the n,w. 
and s. Winters in the Yakut A.S.S.R. are ex- 
tremely cold; some of the lowest natural tem- 
peratures on record have been registered in the 
n. part of the republic. Although the summers 
are relatively warm, the subsoil remains perma- 
nently frozen. The chief occupations are fishing, 
trapping, reindeer breeding, and collecting 
mammoth ivory in the n.; and farming, stock 
breeding, and gold mining in the s. The Yakut 
A.S.S.R. has enormous reserves of timber, and 
rich mineral deposits exist but, except for gold, 
these resources have not been exploited be- 
cause of inadequate transportation facilities. 
The autonomous republic was established in 
1922 in recognition of the national autonomy of 
the Yakut (q.v.), a Turko-Tatar people who con- 
stitute about 80 percent of the population. Area, 
1,197,760 sq.mi .; pop. (1970) 664,000. 

YALE, Elihu (1649-1721), English businessman 
and colonial administrator, born in Boston, 
Mass. The son of an American colonist who re- 

Connecticut Halt , the oldest building on the campus of 
Yale University , was completed in 1752. 

Yale University News Bureau 


turned to England in 1651, Vale was educated m 
London. About 1670 he went to Madras India 
as an employee of the English East India Com' 
pany. Rising rapidly in the company's service he 
became governor of Fort Saint George at Madras 
in 1687. He amassed a considerable fortune in 
private trade. A scandal touching Yale's adminis- 
tration caused his removal as governor in 169> 
he returned to England in 1699 and became ~a 
governor of the East India Company (q. v .). Be . 
tween 1714 and 1721 Vale bestowed books and 
other goods on the Collegiate School in Say- 
brook (now Old Saybrook), Conn. They consti- 
tuted the largest private gift ever made to a col- 
lege up to that time. In 1716 the school moved 
to New Haven, Conn. Two years later it was re- 
named Yale College in honor of its benefactor, 
and in 1887 it officially became Yale University 
(q.v.). 

YALE UNIVERSITY, privately controlled co- 
educational institution of higher learning, the 
third-oldest in the United States, located in New 
Haven, Conn. The first classes were held in Clin- 
ton, Conn. In 1707 the school was moved to Say- 
brook (now Old Saybrook), Conn. Nine of the 
founders were graduates of Harvard College 
(now Harvard University). In 1716 the school 
was moved to New Haven, and in 1718 it was 
renamed Yale College in honor of the merchant 
Elihu Yale (q.v.), who had made generous gifts 
to the school. 

Undergraduate Activities. Yale College is the 
oldest division of the entire university and of- 
fers courses leading to the degrees of b.a. and 





B.S. A five-year B.A. degree is optional. During 
their freshman year all students live in the dor- 
mitories on the "old" campus and are affiliated 
with the twelve residential colleges where they 
will live as upperclassmen. The college-resi- 
dence systerrv established in 1933 through the 
generosity of the industrial executive Edward 
Stephen Harkness (q.v.), of the class of 1897, 
was designed to give students in a large univer- 
sity the social and educational benefits of living 
in relatively small groups. Each college accom- 
modates about 250 students, has its own library, 
kitchen, dining hall, common rooms, and ath- 
letic facilities, and is headed by a master and a 
dean, members of the university faculty who 
live with their families in the college. A group of 
fellows, who are also faculty members, assist the 
master in administering the college's various ac- 
tivities. 

Graduate and Professional Divisions. These 
branches were established as follows: school of 
medicine (1813), divinity school (1822), law 
school (1824), graduate school (1847), school of 
art and architecture (formerly architecture and 
design, 1865), school of music (1894), school of 
forestry (1900), school of nursing (1923), school 
of engineering (1932), and school of drama 
(1955). The graduate school and the schools of 
medicine, divinity, law, art, music, and drama 


The Beinecke Rare Book and Manuscript Library at Yale 
University , dedicated in 1963. Yale University News Bureau 

are open to both men and women; the school 
of nursing is for graduate women and the 
school of forestry is for men only. The profes- 
sional schools offer degrees appropriate to their 
various fields, and the graduate school awards 
the degrees of M.A., M.S., and Ph.D. The Insti- 
tute of Occupational Medicine and Hygiene 
conducts research in occupational diseases. The 
Labor and Management Center holds special 
classes in economics and labor relations for rep- 
resentatives of labor unions and industrial con- 
cerns. Other divisions of the university are the 
Bureau of Highway Traffic and the Institute of 
Far Eastern Languages. The Yale astronomy pro- 
gram is extensive. Yale Observatory, at Bethany 
observing station, about 15 mi. outside New 
Haven, is equipped with a 40-in. reflecting tele- 
scope. Yale-Columbia Southern Observatory in 
El Leoncito, Argentina, with a 20-in. double as- 
trograph (refracting telescope), is currently 
maintained by Yale and the United States Naval 
Observatory. The Yerkes Laboratories of Primate 
Biology, Inc., at Orange Park, Fla., are jointly 
administered by Yale and Harvard Universities 
(q.v.). New Haven institutions affiliated with 
Yale include the Berkeley Divinity School and 
New Haven College. Yale is one of the nine in- 


359 


YALE UNIVERSITY 


stitutions affiliated as Associated Universities, 
Inc., on a Federal contract for nuclear research 
at the Brookhaven National Laboratory (q.v.). 
Libraries. The libraries at Yale contain more 
than 5,800,0(30 volumes. Most of the books are 
kept in the Sterling Memorial Library, which 
houses many special collections in the arts, liter- 
ature, economics, science, history, and religion. 
These collections make Yale one of the princi- 
pal centers for scholarly research in America. 
Notable recent acquisitions by the university in- 
clude the William Robertson Coe collection of 
Western Americana and the manuscript journals 
of the 18th-century British biographer James 
Boswell (q.v.). The Peabody Museum of Natural 
History contains extensive anthropological, ar- 
cheological, and mineralogical exhibits, and the 
Gallery of Fine Arts houses noteworthy collec- 
tions of medieval and Renaissance Italian 
paintings and early American arts and crafts. 
The Yale University Press publishes volumes of 
general and scholarly interest. University publi- 
cations include the Yale Review, a quarterly 
magazine; the Yale Daily News , the oldest 
American college daily newspaper; the Yale Lit- 
erary Magazine ; and the monthly Yale Law Jour- 
nal . 

Buildings and Administration. Yale has more 
than 100 buildings. Connecticut Hall was built 
in 1752. Harkness Tower, the Payne Whitney 
Gymnasium, Beinecke Rare Book and Manu- 
script Library, and Ezra Stiles and Morse colleges 
are among the other prominent Yale buildings. 
The university occupies about 1030 acres in and 
near New Haven. Most of this area is devoted to 
athletic fields and recreational facilities. Home 
football games are played in the Yale Bowl, 
which has a seating capacity of 75,000. 

Yale is governed by a nineteen-man corpora- 
tion consisting of the president of the univer- 
sity; the governor and lieutenant-governor of 
Connecticut, who serve ex officio; a self-perpet- 
uating body of ten successors to the original 
trustees; and six alumni fellows elected by the 
graduates. 

Yale College granted its first b.a, degree in 
1703. Seventy students were graduated in 1785, 
the largest Yale class in the 18th century. During 
the presidency (1795-1817) of the elder Timothy 
Dwight (q.v.), Yale's scope was widened by the 
formation of the first professional school. Addi- 
tional departments were established under 
Theodore Dwight Woolsey (1846-71), and in 
1861 Yale conferred the first ph.d. degree to be 
given in the U.S. As the institution grew it grad- 
ually became known as Yale University. This 
name was officially adopted in 1887. During the 


presidency (1886-99) of Timothy Dwight (1828- 
1916), grandson of the earlier President Dwight, 
Yale's student body, faculty, and endowment 
more than doubled. A list of the many famous 
Yale graduates would include the patriot Na- 
than Hale; men of letters Jonathan Edwards, 
Noah Webster, James Fenimore Cooper (qq.v./ 
and Stephen Vincent Benet (see under Benet); 
inventors Eli Whitney and Samuel Finley Breese 
Morse; and statesmen William Howard Taft and 
Robert Alphonso Taft (qq.v.). 

In 1972-73 Yale had a student enrollment of 
9000 and a faculty of 1365. Its endowment was 
about $457,952,000. 

YALTA, city of the Soviet Union, in the Ukrain- 
ian S.S.R., on the Black Sea, at the foot of the 
Crimean Mts., about 30 miles e. of Sevastopol'. 
One of the principal health and vacation resorts 
of the U.S.S.R., it is the center of the so-called 
Soviet Riviera; the average annual temperature 
is 56° F. In the vicinity are other, lesser resorts, 
as well as vineyards, orchards, and tobacco 
farms. Wine, grapes, tobacco, and canned fish 
are exported. Many of the imposing hotels and 
sanitariums were residences of Russian nobility 
before the Bolshevik Revolution. 

The ancient Greek colony of Yalita occupied 
the site of present-day Yalta. After periods of 
Genoese and Ottoman Turkish control, the 
town was taken by the Russians late in the 18th 
century. Yalta became a favorite resort of the 
czars and the nobility in the 19th century. In 
February, 1945, during World War II, nearby Li- 
vadiya was the scene of the Yalta Conference 
(q.v.). Pop. (1970) 62,000. 

YALTA CONFERENCE, officially, THE CRIMEA 
CONFERENCE, conference held during World 
War II, from Feb. 4 to Feb. 11, 1945, near Yalta, 
Crimea, in the Soviet Union, by President Frank- 
lin Delano Roosevelt of the United States, Prime 
Minister Winston Churchill of Great Britain, and 
Premier Joseph Stalin (qq.v.) of the U.S.S.R. The 
Yalta Conference, which marked the high point 
of Allied unity, followed a similar meeting held 
in Tehran, Iran, fourteen months earlier ( see 
Tehran Conference); it was devoted to the for- 
mulation of Allied military strategy and to nego- 
tiations on various political problems. 

The Yalta Declaration. A communique, 
known as the Yalta Declaration, was issued by 
the conference on Feb. 11. It disclosed certain 
decisions reached at the conference, but made 
no mention of any specific military agreements. 
With respect to Germany, it declared the inten- 
tion of the governments represented at the con- 
ference to "destroy German militarism and Na- 
zism and to ensure that Germany will never 
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again be able to disturb the peace of the 
world"; to "bring all war criminals to just and 
swift punishment"; and to "exact reparation in 
kind for the destruction wrought by the Ger- 
mans". Reference was made in the declaration 
to a decision to divide Germany, after its defeat, 
into three zones of occupation and to govern it 
through a central control commission, situated 
in Berlin; however, provision was made to invite 
France "to take over a zone of occupation, and 
to participate . . . [in] the control commission". 
Provision was also made for a reparations com- 
mission to work in Moscow. 

The declaration expressed the determination 
of the signatories to establish a "general inter- 
national organization to maintain peace and se- 
curity", and it announced that "a conference of 
United Nations" would be held in San Fran- 
cisco, Calif., in April to establish such an organi- 
zation. Other agreements relating to the United 
Nations, made at Yalta but revealed only subse- 
quently, included provisions extending veto 
power to the five permanent members of the 
U.N. Security Council, and admitting the Ukrai- 
nian and White Russian Soviet Socialist repub- 
lics to individual membership in the U.N. See 
United Nations, The. 

With respect to the "establishment of order in 
Europe", the declaration stated the intention of 
the signatories to respect the principles of the 
Atlantic Charter (q.v.) and to assist liberated 
countries or former satellites of the Axis powers 
(q.v.) in Europe in the formation of democratic 
interim governments through free elections. 
The declaration also gave approval to the new 
government of Yugoslavia (q.v.) and confirmed 
the possession of eastern Poland (q.v.) by the 
U.S.S.R., declaring that by way of compensation, 
"Poland must receive substantial accessions of 
territory in the north and west", that is, at the 
expense of Germany. Provision was also made 
for recognition by the conference members of 
the Soviet-sponsored Polish government, fol- 
lowing its reorganization on a "broader demo- 
cratic basis". It was also decided that the for- 
eign ministers of the signatory nations would 
hold periodic meetings; this group of diplomats, 
which later included the foreign minister of 
France, became known as the Council of For- 
eign Ministers. 

An important agreement reached at Yalta but 
not disclosed until later provided for a Soviet 
declaration of war on japan within ninety days 
of the end of the war in Europe; see World War 
II: Victory over Japan. After the defeat of Japan, 
the U.S.S.R. was to receive the southern half of 
Sakhalin Island, the Kuril Islands, and, on the 


Chinese mainland, control of Port Arthur, spe- 
cial privileges in Dairen, and a share in operat- 
ing the Manchurian railroads; see Luta. 

The complete text of the Yalta agreements 
was released in 1947. The U.S. State Department 
published the record of the conference in The 
Conferences at Malta and Yalta 1945 (2 vol, 
1955). See also Germany: History: World War II; 
Potsdam Conference. 

YALU or AMNOK (Jap. Oryokko), river of 
Asia, forming most of the boundary between 
North Korea and the People's Republic of 
China. About 490 mi. long, it rises on the s, 
slopes of the Changpai Mts., flow's in a generally 
s. and s.w. direction, and empties into Korea Bay, 
an arm of the Yellow Sea, just s. of Antung (q.v.), 
China. Among its tributaries are the Hun, 
Changjin, and Tongno rivers. Navigable only by 
small craft for most of its length, the Yalu is im- 
portant as a source of hydroelectric power and 
as a waterway for the logging industry. Among 
the Korean cities on its banks are Sinuiju and its 
port Yongamp'o, Ch'angsong, and Hyesanjin. 
The Yalu figured prominently in the fighting 
during the Sino-Japanese War (1894), the Russo- 
Japanese War, and the Korean War (qq.v.). 
YAM, common name applied to perennial 
herbs in the monocot genus Dioscorea. The 
genus, which contains approximately 200 spe- 
cies, is native to tropical regions throughout the 
world. It is cultivated for its edible tubers, which 
grow up to 8 ft. long and 100 lb. in size. The in- 
conspicuous white or greenish-yellow' flowers, 
arranged in spikes or racemes, have a six-parted 
calyx, a six-lobed corolla, six stamens, and a soli- 
tary pistil. The fruit is a membranaceous, three- 
winged capsule. The water yam, D. alata is a 
southeast Asian species commonly cultivated. 
The Chinese yam, or Chinese potato, D. batatas , 
also known as cinnamon vine, is cultivated in 
the northern United States as an ornamental 
climbing vine; its thick tubers reach a length of 
3 ft. The air potato, D. bulbifera, is native to 
southern Asia; it bears white flowers and aerial 
tubers which attain a weight of several pounds. 
The wild yam, D. villosa , native to the eastern 
U.S., has rootstocks which are not enlarged. 
Yams are rarely cultivated in the U.S.; the few 
species grown are limited to Florida and several 
neighboring States. The name "yam" is com- 
monly but incorrectly applied to varieties of the 
genus Ipomoea; see Sweet Potato. 

YAMAGATA, city in Japan, and capital of 
Yamagata Prefecture, on Honshu Island, about 
180 miles n. of Tokyo. It is a center of silk reeling 
and also produces iron, copper, and lacquer 
wares. Among the principal points of interest 
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are a Shinto shrine built in the 8th century a.d. 
and a castle dating from the feudal period. Pop. 
(1970) 204,127. 

YAMASHITA, Tomoyuki. See World War II: 
The War Develops Into a Global Conflict: The 
Fall of Malaya; Decisive Phases of the War 
Against Japan: Invasion of the Philippines. 
YANCEY, William Lowndes (1814-63), Ameri- 
can political leader, born in Ogeechee Shoals, 
Ga., and educated at Williams College. Moving 
to Alabama in 1839, he published a weekly 
newspaper there and served in the State legisla- 
ture in 1841 and 1843. In 1844 he was elected to 
the United States House of Representatives, but 
he resigned in 1846 to organize resistance to the 
growing antislavery movement. In 1848 Yancey 
wrote the "Alabama Platform", a widely influen- 
tial manifesto calling on Congress to legalize 
and protect slavery in the territories newly ac- 
quired from Mexico. He strenuously opposed 
the Compromise Measures of 1850 (q.v.) and ad- 
vocated secession (q.v.) as early as 1851. 
Through his writings and eloquent speeches 
Yancey strongly influenced the secession move- 
ment; in 1861 he wrote the Alabama ordinance 
of secession. Shortly before the outbreak of the 
Civil War the provisional Confederate president 
Jefferson Davis (q.v.) sent him to Paris and Lon- 
don to obtain aid and diplomatic recognition 
for the Confederacy. The mission was unsuc- 
cessful. Yancey returned to Alabama in 1862 and 
served in the Confederate senate until his 
death. See Civil War, The American; Confederate 
States of America. 

YANG, Chen Ning (1922- ), American nu- 
clear physicist, born in Hofei, China, and edu- 
cated at the National Southwest Associated 
University in China and at the University of Chi- 
cago. He taught physics at the University of Chi- 
cago from 1948 to 1949, when he was invited to 
do his research at the Institute for Advanced 
Study, in Princeton, N.J. He was made a perma- 
nent member of the institute in 1952 and was 
full professor from 1955 to 1965. In 1965 he be- 
came Albert Einstein Professor of Science at the 
State University of New York at Stony Brook. 

Yang is noted for his work in the field of 
quantum mechanics (q.v.). With his associate 
Tsung Dao Lee (q.v.), he proved experimentally 
that one of the basic quantum-mechanics laws, 
called the conservation of parity, does not hold 
true in weak nuclear reactions. In recognition of 
this achievement Yang and Lee shared the 1957 
Nobel Prize in physics. Yang wrote Elementary 
Particles (1962). 

YANGCHOW, city of the People's Republic of 
China, in Kiangsu Province, on the Grand Canal 


n. of the Yangtze R., 50 miles n.e. of Nanking, a 
market center, the city processes rice, wheat 
cotton, kaoliang sorghum, and vegetables and 
produces salt and machinery. An imperial pal- 
ace was built on the site in the 18th century, and 
the city became a literary center and the home 
of the Yangchow school of painters; it declined 
after the Taiping Rebellion in the mid-19th cen- 
tury. Capital of the Yang kingdom of the Sui dy- 
nasty in the 6th and 7th centuries, the city flour- 
ished under the Tang dynasty of the 7th to 9th 
centuries. The Italian traveler Marco Polo (q.v.), 
who knew it as Yangiu, visited it in the 1280's 
and acted as governor for three years. Known as 
Kiangtu from 1912 to 1949, when the municipal- 
ity was established, the city then served as capi- 
tal of North Kiangsu Province until 1954. The 
name is sometimes spelled Yang-chou. Pop. 
(1970 est.) 210,000. 

YANGCHUAN, city of the People's Republic 
of China, in Shansi Province, on the Taiyuan- 
Shihkiachwang railroad, 55 miles E. of Taiyuan. It 
is an iron- and coal-mining center with a blast 
furnace. The city includes the modern adminis- 
trative center and, lying to the S.E., Pingting, an 
iron-working center dating from the 13th cen- 
tury and noted also for its gold, silverware, and 
pottery. The name is also spelled Yang-ch'uan. 
Pop. (1970 est.) 350,000. 

YANGTZE or YANGTZE KSANG, longest river 
of Asia, in China, about 3400 mi. in length. It 
rises in the Kunlun Mts., in the s.w. section of 
Tsinghai Province, and flows generally s. 
through Szechwan Province into Yunnan Prov- 
ince, where, in the vicinity of Hweitseh, it 
bends sharply to the n.e. Then, it flows generally 
n.e, and e. across central China through Szech- 
wan, Hupei, Anhwei, and Kiangsu provinces to 
its mouth in the East China Sea, about 14 miles 
n. of Shanghai. 

The headwaters of the Yangtze are situated at 
an elevation of about 16,000 ft. In its descent to 
sea level, the river falls to an altitude of 1000 ft. 
at Ipin, Szechwan Province, the head of naviga- 
tion for river boats, and to 630 ft. at Chungking. 
Between Chungking and Ichang (altitude, 130 
ft.), a distance of about 200 mi., it passes 
through the spectacular Yangtze Gorges, which 
are noted for their natural beauty but are dan- 
gerous to shipping. Ichang, 1000 mi. from the 
sea, is the head of navigation for river steamers; 
oceangoing vessels may navigate the river to 
Hankow, a distance of almost 600 mi. from the 
sea. For about 200 mi. inland from its mouth the 
river is virtually at sea level. 

More than 650,000 sq.mi. of territory are 
drained by the Yangtze and its branches. The 
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principal tributaries are the Han, Yalung, Kial- 
ing, Min, and To, on the n., and on the s., the 
Wu; at Chinkiang, the Grand Canal links the 
Yangtze to the Hwang Ho (q.v.). During periods 
of heavy rains lakes Tungting and Poyang re- 
ceive some of the overflow of the Yangtze. De- 
spite these outlets, floods caused by the river 
occasionally have wrought great destruction of 
life and property. 

With its numerous tributaries and feeders, the 
Yangtze provides a great transportation network 
through the heart of some of the most densely 
populated and economically important areas of 
China. Among the principal cities on the 
Yangtze, in addition to those cited in the 
foregoing, are Wuchang, Nanking, Hanyang, 
and Anking. Kiangsu Province, largely a deltaic 
plain consisting of silt deposited by the Yangtze 
(more than 6,000,(X)0,000 cu.ft. annually), is one 
of the chief rice-growing areas of China. 

Although the entire river (kiang) is known as 
the Yangtze to foreigners, the Chinese apply 
that designation only to the last 300 or 400 mi. of 
its course, the portion traversing the region 
identified with the Yang kingdom (fl. about 10th 
cent. b.c.). From its upper reaches to Ipin it is 
called the Kinsha ("Golden Sand"), and various 
other names are applied in the provinces it trav- 
erses. The official Chinese name for the entire 
river is Chang Kiang ("Long River"). 

YANKEE, nickname applied in the United 
States to natives of New England. In most for- 
eign countries the word denotes inhabitants of 
the U.S. in general. 

The 17th-century Dutch settlers of New Neth- 
erland (now New York) are said to have deri- 
sively nicknamed the English colonists of Con- 
necticut "Janke", the diminutive or familiar 
form of the Dutch name Jan (John). Some au- 
thorities believe that the American Indians orig- 


The Yangtze River and its tributaries. 

inated "Yankee" by mispronouncing "English" 
as "Yenghees" or "Yanghies". Another theory 
links "Yankee" to eankke, a Cherokee Indian 
epithet meaning "coward". Finally, the word 
may derive from yankie, the Gaelic designation 
for a shrewd, clever woman, which was often 
applied by Scottish colonists to the sharp traders 
of New England. 

Before 1775 the British sometimes jeeringly 
called the American colonists "Yankee". None- 
theless, the colonists proudly adopted the word 
during the American Revolution and made 
"Yankee Doodle" (q.v.) a patriotic song. During 
the American Civil War the Southerners referred 
contemptuously to all Northerners as Yankees 
or "damyankees". When U.S. troops Sanded in 
Europe during World War I, Paris newspapers 
hailed them as Yankees. The abbreviated form 
"Yanks" was popularized by the American co- 
median and playwright George Michael Cohan 
(q.v.) in his World War 1 song classic "Over 
There", with its famous line, "The Yanks are 
coming". 

YANKEE DOODLE , sprightly American patri- 
otic song, especially popular during the Ameri- 
can Revolution. The tune is of unknown origin 
but was probably brought to America by 17th- 
century emigrants from England, where it was 
popular as a nursery song. During the latter half 
of the 18th century it became a favorite colonial 
air. Supposedly the lyrics were written in 1755 
by a British army surgeon stationed in America, 
Captain Richard Shuckburgh, to poke fun at the 
unkempt, ill-trained colonial troops. Some au- 
thorities believe, however, that the lyrics were 
actually written twenty years later at the colo- 
nial army encampment near Cambridge, Mass. 
During the Revolutionary War "Yankee Doo- 
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die" became a popular marching and battle 
song among Continental troops. The song first 
appeared in print in Selection of Scottish , Eng- 
lish, Irish , and Foreign Airs, distributed in 1778 
by the Scottish music publisher james Aird (d. 
1795). It is still often heard in the United States. 
YANKTON, city in South Dakota, and county 
seat of Yankton Co., on the Missouri R. near the 
mouth of the James R., 60 miles s.w. of Sioux 
Falls. It is an important shipping center for the 
grain and livestock grown in the area. The prin- 
cipal industrial establishments of the city are 
creameries, chick hatcheries, grain elevators, 
and distilleries, and factories engaged in the 
manufacture of doors, boxes and egg crates, 
brick, agricultural machinery, and steel convey- 
ors. Yankton is the site of Yankton College 
(1881) and Mount Marty College (1936). The first 
permanent settlement, a trading post, was 
founded on the site of the present-day city in 
1858. Yankton was incorporated as a town in 
1862 and was the capital of Dakota Territory 
from 1861 to 1883. The old territorial capitol is 
now a museum. The city of Yankton was char- 
tered in 1869. Pop. (1970) 11,919. 

YAOUNDE, city and capital of the United 
Republic of Cameroon, on the Mfoundi R., 130 
miles E. of Douala, on the Gulf of Guinea, with 
which it is connected by rail. Yaounde is a road 
hub in an area producing cacao, bananas, and 
coffee; gold and titanium mines are also nearby. 
Manufactures of the city include tobacco prod- 
ucts, vegetable oils, dairy and palm products, 
bricks and tiles, handicrafts, lumber, and soap. It 
is the site of many government buildings, a 
municipal stadium, the Pasteur Institute for 
biomedical research, the University of Yaounde, 
a teachers college, a school of administration, 
foreign embassies, and, on artificially created 
Yaounde Lake, a nautical club. Yaounde was 
founded in 1888 under the German colonial 
administration. It became the capital of the 
French League of Nations mandate of Camer- 
oon in 1922; during World War II it was tempo- 
rarily displaced as the capital by Douala. From 
1960 to 1972, Yaounde was the capital of the 
former East Cameroon Province. The name is 
also spelled Yaunde. Pop. (1972 est.) 190,000. 
YAP, atoll of the Caroline Islands of the Pacific 
Ocean, in the westernmost portion of the 
group, about 500 miles s.w. of Guam, constitut- 
ing one of the administrative districts of the 
Trust Territory of the Pacific Islands, and admin- 
istered by the United States. Yap comprises four 
main islands within a lagoon formed by an outer 
band of islets. The surface of the atoll is moun- 
tainous and forested. Most of the inhabitants 


are Micronesian. Agriculture and fishing are the 
main occupations, and copra is the chief export 
Large stone disks with holes in the center were 
the traditional money, but U.S. currency is now 
commonly used. There are many relics of an 
early civilization on the atoll. Yap is important 
internationally as a cable station, being on the 
direct line between the U.S. and Indonesia. 

Discovered by the Spanish in 1791, Yap was a 
possession of Spain until 1899, when it was sold 
to Germany. The atoll was occupied by japan in 
1914, upon the outbreak of World War I. On 
May 7, 1919, it was mandated to Japan by the 
League of Nations (q.v.) despite the objections 
of the U.S. government, which protested be- 
cause of the importance of the cable connec- 
tions of Yap. 

Yap was utilized by Japan as a naval and air 
base during World War II. American forces 
bombed the atoll but did not invade it. In 1945, 
after the war, Japan surrendered Yap to Ameri- 
can troops. On Nov. 6, 1946, the U.S. requested 
that the atoll be placed under United Nations 
(q.v.) trusteeship with the U.S. as the adminis- 
tering authority. On April 2, 1947, Yap, as a part 
of the Caroline Islands (q.v.), was placed under 
the Trust Territory of the Pacific Islands and as- 
signed to the U.S. by the U.N. Security Council. 
Area, about 80 sq.mi.; pop. of the administrative 
district (1972 est.) 7530. 

YAQUI. See American Indian Languages; Ameri- 
can Indians: Indians of Mexico, Central America, 
and the West Indies: Northern and Central Mex- 
ico; Pi man Stock. 

YARKAND (Turk. Yarkend; Chin. Soche), city 
and oasis of the People's Republic of China, in 
Sinkiang-Uigur Autonomous Region, on the 
Yarkand R., at the n.w. base of the Kunlun Mts., 
about 650 miles s.w. of Urumchi. The city is an 
important caravan and highway junction and a 
center of trade with the Republic of India and 
the Soviet Union. The principal industries are 
the manufacture of silk, cotton, and woolen tex- 
tiles, carpets, and leather goods. Most of the in- 
habitants are of Turkic stock, and the city, 
which is encircled by a high, earthen wall, con- 
tains many Islamic mosques and educational in- 
stitutions. The oasis, on the w. rim of the Tak- 
lamakan Desert, is an extensively irrigated 
region. Fruits, oil plants, rice, wheat, barley, and 
beans are grown, and silk worms and livestock 
are raised. The oasis also contains deposits of 
gold and precious stones. The Italian traveler 
and author Marco Polo (q.v.) visited Yarkand 
about 1275. Pop. (1970 est.) 80,000. 
YAROSLAVL, city of the Soviet Union, in the 
Russian S.F.S.R., and capital of Yaroslavl Oblast, 
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at the confluence of the Volga and Kotorosl' riv- 
ers, 160 miles n.e. of Moscow. It is an important 
railroad and industrial center, with industries 
specializing in the manufacture of machinery, 
synthetic rubber, asbestos products, and motor 
vehicles. One of the largest automotive plants in 
the U.S.S.R. is located in the city. Other indus- 
trial plants include textile mills, railroad shops, 
and shipyards. Yaroslavl was founded in 1024 
and was the capital of the Rostov principality 
from 1218 until 1463. It was an important com- 
mercial city during the 16th and 17th centuries. 
In the 18th century its commerce declined and 
industry developed. After the Russian Revolu- 
tion of 1917, Yaroslavl was developed as a center 
of heavy industry. Pop. (1970) 514,000. 
YARROW, perennial herb, Achillea millefo- 
lium , in the Composite family (Compositae), 
and known also as milfoil. It is commonly found 
in pastures and by roadsides throughout the 
Northern Hemisphere. The plant has an erect 
stem, from 1 to 3 ft. in height, with finely di- 
vided leaves and terminal clusters of small white 
or red flowers. Red-flowered varieties are 
widely cultivated as garden plants. Other spe- 
cies of the same genus are sometimes called 
yarrow. # 

YAWATA. See Kitakyushu. 

YAWL, class of fore-and-aft-rigged sailing ves- 
sel, having a mainsail farther forward than in a 
sloop (q.v.) and a small mizzenmast abaft, or 
astern, the rudder post; the mizzen sail is 
smaller than that on a ketch. The term "yawl" is 
also applied to a ship's small boat for oarsmen. 
See also Sail. 

YAWS, or FRAMBESIA or PIAN, common name 
applied to an infectious tropical disease, caused 
by the spirochete Treponema pertenue , and 
characterized chiefly by the eruption of disfig- 
uring skin lesions resembling raspberries. The 
disease is widely distributed throughout the 
tropical regions of the world. The causative or- 
ganism was discovered in 1905 by the Italian 
physician Aldo Castellani (1879- ) and is 

closely related to the spirochete causing syphilis 
(q.v.). It also produces positive reactions to the 
serologic tests for syphilis, but yaws, unlike 
syphilis, is rarely a venereal disease. Infection is 
transmitted by direct contact with the discharge 
from lesions of yaws victims. Although not a 
fatal disease, yaws may cause severe disabling 
deformities and disfigurement. Most cases 
begin before puberty, and the disease occurs 
with equal frequency among males and females. 

The incubation period of yaws ranges from 
three to four weeks. Subsequently a primary le- 
sion develops at the site of infection, generally 


on the lower legs. Two or three months later the 
secondary stage starts with the appearance of 
widespread groups of small raspberry! ike sores 
similar to the initial lesion. These secondary le- 
sions, which are incapacitating, occur com- 
monly on the palms of the hands and the soles 
of the feet. The secondary stage may last for 
more than a year, with new lesions developing 
as the old ones heal. Unless spontaneous recov- 
ery occurs, untreated yaws progresses into the 
drastic third stage, which is characterized by ul- 
cerative lesions and bone destruction. 
Treatment. Treatment for yaws has paralleled 
the treatment for syphilis, because both dis- 
eases respond to the same drugs. In 1948 prepa- 
rations of long-acting penicillin (q.v.), a single 
injection of which can cure yaws, were made 
available; thereafter large-scale control of yaws 
became a practical, realizable perspective. The 
World Health Organization (q.v.), in collabora- 
tion with the governments of 28 countries, soon 
instituted a program of mass campaigns to erad- 
icate yaws. In the late 195G's the program was 
extended to include tropical Africa where an es- 
timated 25,000,000 cases existed at that time. 
YAZOO, river of w. central Mississippi, formed 
by the union of the Tallahatchie and Yalobusha 
rivers in Lefore Co. It flows 188 mi. in a mean- 
dering course, generally s.w., and empties into 
the Mississippi R. near Vicksburg. The chief trib- 
utaries are the Coldwater and the Sunflower. 
The river, which is navigable for its entire 
length, traverses one of the richest cotton-grow- 
ing districts of the United States. 

YAZOO FRAUD, term applied to the transac- 
tion of 1795 by which the legislature of the State 
of Georgia granted a large portion of the State's 
western territory chiefly to four land companies. 
The latter were called the Yazoo Companies 
from the Yazoo R., which crosses a section of 
the deeded region. The consideration was 
$500,000, and the area involved was about 
35,000,000 acres. It was believed that the mem- 
bers of the legislature voting for the sale had 
been bribed or were shareholders in the com- 
panies. In 1796 a newly elected legislature repu- 
diated the transaction and burned the records 
pertaining to it; the repudiation was incorpo- 
rated in the State constitution of 1798. 

In 1802 Georgia ceded the disputed territory 
to the Federal government. The shareholders 
continued to press their claims and their case fi- 
nally reached the Supreme Court of the United 
States (q.v.). In 1810 the Court ruled in favor of 
the claimants, holding that the sale, although 
consummated in fraud, could not be invalidated 
because such action would impair the obliga- 
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tion of a contract. In 1814 the United States 
Congress approved a final settlement awarding 
more than $4,000,000 to the speculators. 

YEAR, period of time taken by the earth to 
complete one revolution around the sun. Be- 
cause different values are obtained in measur- 
ing this period, depending on the celestial ob- 
ject used as a point of reference, several types 
of year are recognized. The so-called astronomi- 
cal or tropical year is defined as the time elaps- 
ing from the appearance of the sun on one of 
the Tropics, generally at the vernal equinox, 
until its return to the same place; see Ecliptic. 
The astronomical year has a mean length of 
365.2422454 solar days, or 365 days, 5 hr., 48 
min., 45.5 sec.; see Day; Minute. 

The so-called sidereal year is the time taken 
from the sun's eclipse (q.v.) of a given star to 
the next solar eclipse of the same star, and has a 
length of 365.2563612 mean solar days, or 365 
days, 6 hr., 9 min., 9.54 sec.; see Time: Sidereal 
Time. The time elapsing from the arrival of the 
earth at a particular point in its orbit until its re- 
turn to the same point is known as the anoma- 
listic year, and is equivalent to 365.2596425 
mean solar days, or 365 days, 6 hr., 13 min., 53.1 
sec. The lunar year of 12 lunar months (see 
Month), or 354 days, is used in some calendars, 
notably the Jewish and Muslim calendars. See 
Calendar; Chronology; Islamic Calendar. 

See also Time. 

YEAST. See Fungi. See also Bread; Brewing. 
YEATS, William Butler (1865-1939), major 
Irish poet and dramatist, born in Sandymount 
(now part of Dublin). The son of the noted Irish 
portrait painter John Butler Yeats (1839-1922), 
Yeats himself studied painting for three years. 
First Phase. Following the publication of Mos- 
ada: A Dramatic Poem , Yeats decided, in 1886, 
to concentrate on poetry. The year after Mosada 
was published, he moved to London, where he 
became involved in Indian philosophy, theol- 
ogy, and theosophy (q.v.), and other metaphysi- 
cal systems and wrote facile, lyrical symbolist 
verse; see Metaphysics; Symbolism. On one of 
several visits to Ireland, he met and fell in love 
with the Irish patriot Maud Gonne (1866-1953), 
who was responsible for his later involvement in 
the Irish nationalist cause. 

Second Phase. In 1896 Yeats returned to Ire- 
land, and the second phase of his career began. 
In 1899 he and the Irish playwright Lady Gregory 
(q.v.) helped to found the Irish Literary Theatre, 
that eventually became famous as the Abbey 
Theatre (q.v.). Yeats served as a director and 
playwright for the Abbey Theatre, helping to 
develop it into one of the leading theatrical 


companies of the world. He was also a prime 
mover in what is called the Irish literary revival 
which commenced at the end of the 19th cen- 
tury, and which was inspired in part by The 
Celtic Twilight (1893), a book in which Yeats re- 
tells ancient Irish legends. See Irish Literature- 
Irish Literary Revival. 


The poetry written by Yeats in this period 
shows a striving to abandon the self-conscious 
softness and facility of his earlier verse. His 



William Butler Yeats upi 


work becomes clearer and more spare, less mys- 
tical and symbolic, in such volumes as The 
Green Helmet and Other Poems (1910). His 
most important plays of the period are Cathleen 
ni Houlihan (1902), a nationalistic prose drama, 
and Deirdre (1907), a tragedy in verse. 

Last Phase. Yeats married in 1917 as the final 
phase of his work was beginning. From 1922 to 
1928 he was an articulate member of the senate 
of the newly formed Irish Free State, a national- 
ist but not a revolutionist. Awarded the 1923 
Nobel Prize in literature, Yeats accomplished a 
rare feat among poets. He deepened and per- 
fected his complex, austere style as he grew 
older; his later writings are generally acknowl- 
edged to be his best. A Vision (1925), written 
during this period, is an elaborate prose work 
attempting to explain the mystical and meta- 
physical system Yeats applied to most of his 
writing. It discusses the eternal circle between 
objectivity and subjectivity, between art and 
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life, between soul and body, that is the basis of 
Yeats' philosophy. 

The many short plays Yeats wrote at this time 
are strongly influenced by the no plays of the 
Japanese theater, employing ritual, masks, cho- 
ruses, and dance; see Japanese Drama. Designed 
to be presented in an intimate theatrical circle, 
they gained in appreciation and, with the emer- 
gence of the new theater techniques of the 
1960's, were performed more frequently. 
Critique. Yeats is regarded as the greatest Irish 
poet in the English language and as one of the 
foremost writers of the 20th century. He 
brought poetry back to the theater, from which 
it had long been absent. Fusing strict realism 
with mystical vision, he created poems as spare 
and yet as pregnant with mysterious meaning as 
the images of a dream. 

Yeats recounted episodes in his life in Rever- 
ies over Childhood and Youth (1916), Four Years 
(1921), and The Trembling of the Veil (1922), all 
collected in Autobiographies (1927); and Dra- 
matis Personae (1936). Of the many collections 
of his work — which he revised and reworked 
frequently — the most definitive are the Poems 
(1957), an annotated edition; the Variorum Edi- 
tion of the Plays of W. B. Yeats (1966); Essays 
and Introductions (1961); and Senate Speeches 
(1960). Memoirs (1973) includes his journals and 
a 1914 draft of his autobiography. 

See also English Literature: 20th-Century Liter- 
ature: Modern Poetry. 

YELLOW, a river in China. See Hwang Ho. 
YELLOW FEVER, noncontagious, infectious 
disease, caused by a virus (q.v.), and character- 
ized in severe cases by high fever and jaundice 
(qq.v.); see Infection. Originally yellow fever 
was believed to be exclusively a disease of man, 
but research has revealed that the disease also 
affects monkeys and other animals. It is be- 
lieved that diseased monkeys of Africa and trop- 
ical America are the primary source of infection, 
and that the disease is transmitted from animal 
to animal by bites of forest mosquitoes; see 
Mosquito. Such carrier mosquitoes can also 
transmit the infection to man. This type of the 
disease, which occurs only sporadically in 
human beings, is known as jungle yellow fever. 
If an infected individual moves into a populated 
area, moreover, he may be bitten by a semi- 
domestic species of mosquito, such as Aedes 
aegypti. As members of such species live close 
to human habitations and feed on the blood of 
man, they are thus the chief transmitting agents, 
in epidemics of urban yellow fever. 

History. Nothing definite is known about the 
origins of yellow fever, but it is probable that 


the disease first appeared In West Africa and 
that it was brought to America at the time of the 
slave trade. The disease was first described 
medically during the 17th century, when an out- 
break was observed in the Yucatan Peninsula, 
Mexico. In the same century' epidemics were re- 
corded in Brazil and the West Indies. Ultimately 
yellow fever spread to the United States, Spain, 
and other countries; serious epidemics occured 
in various coastal cities, including New York 
City and New Orleans, La., during the 19th cen- 
tury. With the development of rail transporta- 
tion, inland areas also were attacked by the dis- 
ease. 

In 1881 the Cuban physician Carlos Juan Fin- 
lay (q.v.) advanced the hypothesis that yellow 
fever was transmitted by mosquito bites. Fin- 
lay's theory was verified in 1901 by the work of 
several investigators, notably the American bac- 
teriologist Walter Reed (q.v.), who also proved 
the agent to be a virus. Thereafter, on the basis 
of their findings, the disease was brought under 
control by advanced methods of sanitation, in- 
cluding drainage of mosquito breeding grounds 
and quarantine (q.v.) of ships arriving from in- 
fected areas. Yellow fever was not recognized as 
primarily a jungle disease until 1932. 

Symptoms. The average incubation period of 
yellow fever is three to six days. The disease 
often occurs in a mild form without symptoms. 
In severe cases, the onset is generally sudden 
with typical symptoms of headache, backache, 
and fever. The first stage is also characterized by 
nausea, vomiting, and presence of albumin 
(q.v.) in the urine. After the initial fever, the 
temperature usually returns to normal, but on 
the fourth or fifth day, when the second stage of 
the disease begins, the temperature again rises. 
The second stage is marked by jaundice, hemor- 
rhage from mucous membranes, vomiting of 
blood (the characteristic, so-called black vomit 
of yellow fever), and fatty degeneration of the 
liver, kidneys, and heart. The destruction of liver 
cells results in the accummulation of yellow bile 
(q.v.) pigments in the skin, giving the disease its 
name. Death usually occurs between the fourth 
and eighth day after the onset. In cases of spon- 
taneous recovery, convalescence is rapid, al- 
though jaundice may persist for some time. The 
disease never recurs, one attack providing im- 
munity (q.v.) for life. 

Prevention. No specific treatment presently is 
known for yellow fever. Elimination of the yel- 
low-fever mosquitoes is the most effective 
means of preventing the disease. In 1939 the 
South African physician Max Theiler (q.v.) de- 
veloped a vaccine which confers immunity on 
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individuals exposed to the disease. Vaccination 
(q.v.) is today required for all persons traveling 
between endemic regions and other parts of the 
world. 

In 1956 dead monkeys infected with the virus 
were found in Guatemala near the Mexican bor- 
der. The Mexican government immediately in- 
stituted a large-scale campaign to eradicate the 
Aedes aegypti mosquitoes. Public health offi- 
cials have pronounced the southern third of the 
U.S. a danger zone, since yellow-fever mosqui- 
toes are still prevalent in that region. 

See also Malaria. T.H.W. & D.S.T. 

YELLOWHAMMER, small European perching 
bird, Emberiza citrinella , of the Finch family, 
Fringi llidae; see Bunting. Also known as the yel- 
low bunting, the yeliowhammer is about 6'/ 2 in. 
long and nests near the ground in open fields. 



Yeliowhammer, Emberiza citrinella Allan d. Cruickshank- 

National Audubon Society 


The male is bright yellow with brown spots on 
the back and top of the head and has blackish 
quills in the tail. The name is also applied to two 
North American birds, the yellow-shafted flick- 
er and the crested flycatcher. See Fucker; Fly- 
catcher. 

YELLOW JACKET. See Hornet. 
YELLOWKNIFE, city and territorial capital of 
Northwest Territories, Canada, situated in cen- 
tral Mackenzie District on the n. shore of Great 
Slave Lake. Yellowknife became the capital in 
1967, when administration was transferred from 
Ottawa. The city is the embarkation point for 
bush planes serving the Canadian Arctic, where 
significant discoveries of oil have been made. 
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Two of Canada's largest gold mines are located 
near Yellowknife. It is connected by highway to 
N. Alberta and by boat to other communities on 
the shores of Great Slave Lake. 

Yellowknife was briefly a fur-trading outpost in 
the early 19th century. Miners on their way to the 
Klondike found gold nearby in 1896, but thetown 
did not come into existence until after pitch- 
blende was discovered in 1930. Further discover- 
ies of gold in 1934, and in 1943-45, boosted the 
city's economy and population. In 1970, Yellow- 
knife was incorporated as a city, the first in the 
Northwest Territories. Pop. (1976) 8256. 
YELLOWLEGS, either of two species of 
American shore birds, belonging to the genus 
Totanus and to the Sandpiper family, Scolopaci- 
dae; see Sandpiper. The greater yellowlegs, T. 
melanoleucus, is 15 in. long and has a long, slen- 
der, slightly upturned bill and long, yellow legs. 
The upper parts are dark gray patterned with 
white stripes and spots; the lower parts are 
white with dusky markings on the throat and 
breast. The female lays four spotted, buff-col- 
ored eggs in a clutch placed in a natural depres- 
sion in the ground. The lesser yellowlegs, T. /7a- 
vipes , which is 11 in. long, differs principally in 
its smaller size. 

The yellowlegs have an extensive range, 
breeding in northern North America and winter- 
ing as far south as southern Argentina. They fre- 
quent inland grassy marshes and coastal 
beaches, feeding on insects, minnows, and crus- 
taceans. Yellowlegs congregate with various 
other shore birds and, when danger impends, 
they are the first to raise an alarm, flying off 
with sharp warning cries. Although once 
hunted, these birds are now protected by Fed- 
eral law. 

YELLOW SEA (Chin. Hwang Hai ), arm of the 
Pacific Ocean, lying between the n.e. coast of 
China and the w. coast of Korea, and merging 
with the East China Sea on the s. Po Hai Strait, 
which separates Shantung and Liaotung penin- 
sulas, provides access to the Gulf of Chihli and 
the Gulf of Liaotung. Korea Bay, the n.e. extrem- 
ity of the Yellow Sea, lies between Liaotung Pe- 
ninsula and Korea. The greatest width of the sea 
is about 400 mi.; it is comparatively shallow, the 
greatest depth being less than 300 ft. Among the 
rivers emptying into the Yellow Sea are the 
Hwang Ho, the Yalu, and the Han. A number of 
small islands are found off the Korean coast and 
extensive sand shoals are near the Chinese 
coast. Major ports on the sea include Chefoo, 
Lu ta, Tientsin, Tsingtao, and Yingkow, all 
in China; Chinnampo, in North Korea; and ln- 
ch'on, in South Korea. The Yellow Sea takes its 



name from the yellowish discoloration caused 
by the vast amount of sediment deposited by 
the Hwang Ho. 

YELLOWSTONE, river of Wyoming and Mon- 
tana, rising in n.w. Wyoming. In the first part of 
its course the river flows generally northwest- 
ward and crosses Yellowstone National Park 
(q.v.), where it forms Yellowstone Lake and the 
Grand Canyon of the Yellowstone. The Yellow- 
stone traverses s. and e. Montana and empties 
into the Missouri R. on the Montana-North Da- 
kota boundary. The river, 671 mi. long, is naviga- 
ble for about 300 mi. and drains an area of 
70,400 sq.mi. The chief tributaries are the Big- 
horn, the Tongue, and the Powder rivers. 
YELLOWSTONE NATIONAL PARK, oldest 
and largest national park in the United States. 
The park, established by an act of Congress on 
March 1, 1872, covers an area of 2,221,772.61 
acres, chiefly in n.w. corner of Wyoming, but ex- 
tending into Idaho and Montana. The area is 
part of the central Rocky Mts. (q.v.). Within the 
park are spectacular geysers, hot springs and 
other thermal phenomena resulting from con- 
tinual volcanic activity, extensively forested re- 
gions, lakes, rivers, waterfalls, canyons, and 
meadows. In the heart of the park lies a broad 
plateau, with an average elevation of 8000 ft. 


Bison wintering along the Firehoie River in Upper 
Geyser Basin , Yellowstone National Park. 

Bob and Ira Spring 

above sea level, surrounded by lofty and rugged 
mountain ranges. Several peaks in the park are 
more than 11,000 ft. above sea level. Among 
these are Pollux Peak (11,067 ft.). Electric Peak 
(11,155 ft.), and Eagle Peak (11,360 ft.). 

Plants and Animals. The central basin consists 
of lava fields, into which run spurs from the 
mountains. The continental divide crosses the 
park in an irregular line from the middle of the 
w. boundary to near the s.e. corner, so the waters 
of the park flow to both oceans. The forests are 
mostly coniferous, with some birches, willows, 
and aspens. The most common tree is the 
lodgepole pine; other conifers include the al- 
pine fir, Engelmann's spruce, Douglas fir, limber 
pine, whitebark pine, and Rocky Mountain juni- 
per. Smaller plant life is typical of that found in 
mountainous areas, and sagebrush (q.v.) grows 
on some of the plateaus. 

Hunting is prohibited in the park, which is 
one of the greatest wildlife refuges in the world. 
Among the kinds of animals in the park are 
deer, bear, elk, antelope, mountain sheep, 
bison, moose, coyote, fox, wolf, lynx, panther, 
beaver, muskrat, marten, weasel, marmot, mink, 
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otter, skunk, badger, and squirrel. More than 200 
species of birds are found in the park, including 
eagles, wild geese and ducks, ospreys, pelicans, 
gulls, hawks, and trumpeter swans, which were 
once thought to be extinct. The waters of the 
park abound in fish, especially trout, of which 
there are a great variety, and whitefish, grayling, 
and chub. 

The Yellowstone River. The Yellowstone R. 
enters the park in the s.e. corner and flows N., 
first into Yellowstone Lake and then through the 
famous Grand Canyon of the Yellowstone into 
Montana, eventually emptying into the Missouri 
R. Yellowstone Lake, lying 7731 ft. above sea 
level, is the largest body of water in North 
America at so great an altitude. It covers 137 
sq.mi. and has a shore line of about 100 mi. The 
maximum depth is 300 ft. The shores are densely 
forested, with numerous lofty peaks on the e. 

The river descends into the Grand Canyon of 
the Yellowstone in two spectacular falls, about 
110 and about 312 ft. in height, respectively. The 
canyon is one of the most spectacular features 
of the park, with brilliantly colored walls that 
rise abruptly to as high as 1100 ft. above the 
rushing river. Yellow, green, orange, and glow- 
ing shades of red, from deep crimson to soft 
pink, band the volcanic rock of which the walls 
are formed. Inspiration Point, projecting almost 
into the center of the canyon, is a famous van- 


Wild bull moose at the mouth of Pelican Creek, 
Yellowstone National Park . The Rocky Mountains can 
be Seen in the distance. Bob and Ira Spring 

tage point for a panoramic view of the canyon 
and the waterfalls. 

Geysers. The best known features of the park 
are the more than 3000 geysers (see Geyser) and 
hot springs. The geysers are contained in six 
major basins, Norris, Lower, Midway, Upper, 
Heart Lake, and Shoshone basins, in the w. and 
s. central region of the park. Yellowstone con- 
tains more geysers than are found in the rest of 
the world combined, as well as the largest in the 
world. Among the most celebrated individual 
geysers are Old Faithful, which erupts for about 
4 minutes at intervals of between 37 and 93 min- 
utes (the mathematical average is 65 minutes) in 
a column of steam and hot water rising as high 
as 170 ft. and totaling from 10,010 to 12,000 gal- 
lons of water at each eruption; the Giant, largest 
geyser of the park, which erupts at irregular in- 
tervals, throwing up a jet of hot water more than 
200 ft. in height; and the Giantess, erupting for 
about 4 hours approximately twice a year in a 
column 200 ft. high. The Excelsior geyser, which 
ceased erupting in 1888, is said to have been the 
most violent in its eruptions. Other thermal at- 
tractions in the park include hot springs and 
mud volcanoes. In many cases the minerals and 
algae in these hot springs have been deposited 
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Yellowstone National Park. Plate 1 . Old Faithful , one of the park's famous attractions , shoots hot water and steam 
about 170 ft. into the air, erupting on an average of about once every 65 minutes. National Park service 





Yellowstone National 
Park. Plate 2. Above: 
Trails , mapped through- 
out most of the park , 
provide many exhilarat- 
ing horseback trips for 
tourists. Left: The Yellow- 
stone River drops more 
than 300 ft. over the 
Lower Falls into the 
Grand Canyon of Yellow- 
stone. National Park Service 


* 



by the waters on the surrounding ground, build- 
ing up cones and terraces, often in brightly col- 
ored formations. The most famous noneruptive 
springs are the Mammoth Hot Springs, situated 
near the n. entrance of the park. These springs 
cover an area of about 2000 acres and contain 
terraces as high as 300 ft. 

Other points of interest include Cascades of 
the Firehole (60 ft.). Tower Falls (132 ft.). Golden 
Gate Canyon, and Obsidian Cliff, a black glass 
formation 165 ft. high. An unusual feature of the 
park is the fossil forests, in which successive 
generations of trees have been buried and petri- 
fied under flows of ashes, mud, and other vol- 
canic material. 

History. Yellowstone National Park was dis- 
covered about 1807 by the American trapper 
John Colter (about 1775-1813), and it became a 
source of frontier legend and up to 1860 almost 
a myth. The area was not fully explored and de- 
scribed until an expedition organized by the 
State of Montana in 1870 confirmed the stories 
of explorers and fur traders. In 1872, because of 
a survey made by the American geologist Ferdi- 
nand Vandeveer Hayden (1829-87) in charge of 
a geological survey of the territories of the U.S., 
the region was made a national park in order to 
guard against private exploitation of its won- 
ders. 

Motor roads, horseback and hiking trails, ho- 
tels, lodges, camping grounds, and museums are 
maintained for tourists. Because of the rigorous 
climate, the official season during which all park 
facilities are operated extends only from June 20 
to September 10. The n. entrance, however, and 
60 mi. of roads are kept open all year for 
sightseeing and skiing. 


The common yellowthroat, Geothiypis trichas, is a 
small warbler found throughout North America. 

Michel Kleinbaum-Peter Arnoid 

The park is administered by the National Park 
Service (q.v.). 

YELLOWTAIL, streamlined marine game fish, 
Seriola dorsalis , of the Jack family, Carangidae, 
found along the Pacific coast of North America 
from northern California to Mexico. It weighs as 
much as 20 lb., but specimens as large as 80 lb. 
have been recorded. The fop of the yellowtail is 
blue and the bottom silvery blue, with a yellow- 
ish stripe along each side and a golden tail. It 
feeds at the surface on crustaceans and on fast- 
swimming prey such as herring, sardines, and 
mackerels. 

YELLOWTHROAT, either of two species and 
many subspecies of North American wood war- 
blers of the genus Geothiypis; see Wood War- 
bler. The most familiar species is the common 
yellowthroat, G. trichas , which breeds through- 
out North America. In winter it ranges from 
North Carolina, Louisiana, and California to 
Mexico and the West indies. The adult male is 
small, about 5 in. long, it is colored olive green 
above, with a bright yellow throat and chest, 
and has a masklike black band across the face. 
The female is similar, but lacks the masklike 
black band. Yellowthroats inhabit thick brush or 
marshes and dart about restlessly in search of 
food, which consists mainly of insects. Their cry, 
whitchity, whitchity , witch , is loud and vigor- 
ous. The female usually lays four white, speck- 
led eggs in a nest that is built of grass and twigs 
close to the ground. 

YELLOWWOOD, AMERICAN, leguminous 
flowering tree, Cladrastis lutea, native to the 
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southeastern United States, and known also as 
gopherwood and virgilia. A hardy, smooth- 
barked tree which attains a maximum height of 
60 ft., it bears large terminal panicles of fragrant 
white flowers. The leaves are compound and 
bright green. The tree is used extensively in 
landscape gardening, and its wood yields a yel- 
low dye. 

YEMEN ARAB REPUBLIC, commonly YEMEN 
or NORTHERN YEMEN, country of Asia, in the 
s.w. corner of the Arabian Peninsula. It is 
bounded on the n. by Saudi Arabia, on the E. by 
the People's Democratic Republic of Yemen 
(Southern Yemen), and on the w. by the Red 
Sea. The country lies between about lat. 13° N. 
and lat. 17°10' N. and long. 42°30' E. and long. 
47° 20' E. The area is about 75,000 sq.mi. 

THE LAND 

The country is essentially mountainous. Except 
for the semidesert coastal plain, the Tihama, 
which runs the entire length of the territory and 
averages 30 mi. in width, the country is com- 
posed of fertile highland plateaus rising from 
4000 to 10,000 ft. in height. Jebel Hadhur, the 
highest point in the country, rises to about 
12,336 ft. above sea level. The highlands are bro- 
ken up by wadis or river valleys that are dry in 
the summer. 

The climate along the coast is very hot and 
humid. Winds blowing n.w. in the summer and 
s.w. in winter bring severe sandstorms and very 
little rain. The highlands have a temperate cli- 
mate and the winters are cool. Temperatures 
vary from 71° F. in June to 57° F. in January. 
Rainfall in the highland regions ranges from 
about 16 to 30 in. 

THE PEOPLE 

The highland Yemenites are principally of Arab 
descent. The people of the Tihama coastal strip 
are of mixed Arab and African origin. Agricul- 
ture is the major occupation. No census has 
ever been taken in Yemen; according to a 
United Nations estimate (1971), the population 
was 5,900,000. The overall density is about 75 
per sq.mi. (U.N. est. 1970). 

The capital is the walled city of San‘a (pop. 
1970 est., 130,000). Other important cities, with 
estimated populations, are the Red Sea port of 
Hodeida (94,000) and Talzz (85,000). 

Religion and Language. Almost the entire 
population are followers of Islam. The people of 
the n., central, and e. portions of the country are 
mainly the Zaidi community of the Shiite sect 
and those in the s. and s.w. parts are the Shafa‘i 
community of the Sunnite sect (see Muslim 
Sects). The language used throughout the coun- 
try is Arabic. 
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Education. Education is provided mainly by 
the traditional religious schools of Islam. Classes 
are generally free and are taught by scholars of 
the Koran called ulamas. In the early 1960's a 
modern educational system was introduced on 
a limited scale. The plan called for 6 years of pri- 
mary school, 4 years of intermediate school, and 
3 years of secondary school. 

Higher and specialized education is carried 
on by 1 agricultural school, 6 vocational schools, 
1 military academy, 1 radio telecommunications 
college, 1 college of aviation, and 4 religious 
colleges. The Library of the Great Mosque of 
San‘a has in its collection 10,000 manuscripts. 
THE ECONOMY 

The extremes of topography permit a wide vari- 
ety of agriculture including grains, cotton, many 
kinds of fruit, and qat, a mildly narcotic leaf. Dry 
farming is practiced in extensive terraced fields 
of the highlands. Principal crops are millet, corn, 
oats, barley, sorghum, rice, almonds, and grapes. 
A considerable amount of livestock breeding, 
especially of sheep, goats, horses, donkeys, 
cattle, camels, and mules, is practiced. 
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Local industries consist of weaving, tanning, 
spinning, and handicrafts. In 1955 an American 
group was granted oil and mineral concessions, 
but political turmoil prevented exploitation. 
Large copper deposits were discovered in 1969 
near Ta‘izz, and in 1972 petroleum was found in 
the Tihama; both minerals remained unex- 
ploited in the early 1970's. The government 
controls all major trade and industrial organiza- 
tions, including those relating to foreign trade, 
energy, and cotton. 

Yemen receives considerable aid from the So- 
viet Union and West Germany. Another source 
of economic aid was the United States. In April, 
1967, however, because of political difficulties, 
this aid was terminated and all American for- 
eign aid personnel were withdrawn. Between 
1959 and 1967 about $42,000,000 was granted to 
Yemen by the U.S. 

The unit of currency is the riyal (4.6 riyals 
equal U.S.$1; 1975). In a recent year budget fig- 
ures showed about $25,000,000 in revenue and 
$29,000,000 in expenditures. 

The main imports of Yemen are rice, flour, pe- 


troleum, machinery, textiles, iron, and steel. The 
exports are coffee, qat, salt, hides and skins, 
foodstuffs, and agate. Sn the early 1970's exports 
totaled about $8,000,000, and imports amounted 
to about $125,000,000. 

Highways connect San‘a to H ode; da, and 
Mocha with Ta‘izz, and San‘a. The Yemen Navi- 
gation Company runs cargo and passenger serv- 
ice to various African and Middle Eastern ports. 
Modem port facilities were constructed at Ho- 
deida in the early 1970's. The Yemen Airlines 
operates domestic flights and services to Saudi 
Arabia. Egyptian and Ethiopian airlines connect 
Yemen with Africa. In 1973 San‘a airport was 
rebuilt to accommodate late-model aircraft. 

Yemen has four newspapers: three in San‘a 
and one in Ta‘izz. The state-controlled broad- 
casting service is located in San‘a. 
GOVERNMENT 

Yemen is an Islamic Arab sovereign republic. 
The first permanent Yemeni constitution, pro- 

The eastern section (also known as the old city) of 
San'a, capital of the Yemen Arab Republic. 

Diane Rawson-Photo Researchers 




As in many other Arabic countries , the women of 
Yemen wear heavy veils in public. upi 


mulgated in December, 1970, replaced a series 
of interim constitutions issued between 1962 
and 1967. Legislative authority is vested in a 
179-member consultative council; 20 members 
are chosen by the president and the others are 
elected by general franchise. The council mem- 
bers have four-year terms. Executive power rests 
with a five-member presidential council that is 
selected by the consultative council; the presi- 
dential council has a rotating chairman. The 
constitution was suspended following a coup 
d'etat in june, 1974; see History , below. 
HISTORY 

In ancient times the region comprising present- 
day Yemen was considered part of Arabia Felix 
(Happy Arabia). Before the Christian era Mi- 
naeans, Sabaeans (see Sheba), and Himyarites 
(q.v.) successively held sway in the region. 
Christianity and Judaism were introduced into 
the area in the 4th century a.d. Ethiopian rule 
was established for a period beginning about 
340 and again in the 6th century. The Persians 
superseded the Ethiopians around the year 575, 
and in 628 the inhabitants were converted to 
Islam. Subsequently Yemen was part of the 
Arab caliphate until about 900, when it seceded. 


At that time the Rassite dynasty of the Zaidi 
Shi‘ite$ established control, and it was from the 
Rassite dynasty that the last ruler (imam) in the 
20th century was descended. Ottoman Turkish 
rule, which began in the 16th century, was inter- 
rupted in the 17th century, and reestablished in 
the late 19th century. After years of rebellion the 
imam of Yemen was finally granted autonomy 
by Turkey in 1913. He received British recogni- 
tion in 1925. Great Britain signed a treaty 
guaranteeing the independence of Yemen in 
1934. 

Recent Events. Yemen was a founder in 1945 
of the Arab League (q.v.). The country joined 
the United Nations and established relations 
with the U.S. in 1947. On March 8, 1958, Yemen 
and the United Arab Republic, now the Arab 
Republic of Egypt, formed a loose affiliation, 
under the name United Arab States; it remained 
in effect until Dec. 26, 1961. On Oct. 13, 1961, 
the imam, Ahmad Seif al-lslam (1 891 ?— 1962), 
who had been seriously wounded in an at- 
tempted assassination on the previous March 
27, delegated his virtually absolute ruling pow- 
ers to his son Mohammed al-Badr (1926- ). The 
imam died on Sept. 19, 1962; Mohammed al- 
Badr succeeded him as the imam of Yemen. 

On Sept. 27, an army coup d'etat overthrew 
the royal government and a republic was pro- 
claimed under the leadership of Colonel Abdul- 
lah al-Sallal (1917- ). The deposed imam, who 

fled to Saudi Arabia, retained the loyalty of 
some Yemenite tribesmen and received pledges 
of support from Saudi Arabia and Jordan in his 
efforts to regain his throne. Fighting between 
republican troops and royalist forces continued 
throughout 1963 and 1964 and involved hostili- 
ties between the U.A.R., which aided the repub- 
licans, and Saudi Arabia, which gave support to 
the royalists. 

With a view toward the eventual unification 
of their governments, on July 13, 1964, the 
Yemen Arab Republic and the U.A.R. signed an 
agreement to coordinate their policies. Signs of 
unrest within the Yemeni republican govern- 
ment were reported in late 1964, and cabinet 
shifts were frequent in 1965. During the latter 
year U.A.R. President Gamal Abdel Nasser (q.v.) 
accepted an invitation extended by Faisal (q.v.), 
King of Saudi Arabia, for a conference to con- 
sider a settlement of the Yemeni civil war. The 
conference resulted in an agreement signed 
Aug. 24, 1965, whereby both countries pledged 
to end their involvement in the war and to ar- 
range for a plebiscite to permit the people of 
Yemen to choose their form of government. 
Several peace conferences were scheduled, the 
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Yemen. Plate 2. Left: Yemeni arts and crafts in- 
clude the making of artfully curved and orna- 
mented daggers. Below: Colorfully attired 
Yemeni men , equipped with musical instru- 
ments as well as weapons, are a reminder of the 
unrest in the contemporary Arab world, fpg 
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first of which opened on Nov. 23 and adjourned 
in a deadlock on Dec. 25. The second confer- 
ence, scheduled for February, 1966, was not 
held, and on Feb. 22 it was reported that U.A.R. 
planes aided Yemeni republican forces against 
royalists in the first outbreak of fighting since 
the August, 1965, truce. 

During 1966 the U.A.R.-Saudi Arabia confron- 
tation intensified in direct proportion to the in- 
crease of the buildup of U.A.R. forces. Despite 
the growing U.A.R. presence, however, the 
republican regime was unable to overcome the 
guerrilla-type warfare of the royalists. Mean- 
while, friction developed in the republican 
ranks between Premier Hassan al-Amri and 
President Sallal, who had returned to Yemen in 
September, 1966, after having had a long stay in 
the U.A.R. Sallal purged the government and the 
military. 

The Arab defeat by Israel in the June, 1967, 
war brought basic changes in Yemen. In August, 
1967, at the Arab foreign ministers' meeting at 
Khartoum, the U.A.R. government proposed 
withdrawal of troops from Yemen, and by Aug. 
31, President Nasser and King Faisal had reached 
a definitive agreement. Despite Sallal's opposi- 
tion, by the end of 1967 U.A.R. troops had with- 
drawn from the country. Subsequently, Sallal 
was overthrown by Amri; he was replaced as 
president by Qadi Abdul Rahman al-lryani. 
Overtures to the royalists were made, but with- 
out concrete results; a royalist offensive in early 
1968 was successfully resisted by the republi- 
cans. In 1972 government forces clashed briefly 
with troops of Southern Yemen (see Yemen, 
People's Democratic Republic of). 

Claiming that the government had become 
unworkable because of a prolonged clash be- 
tween President al-lryani and the consultative 
assembly, military officers led by Colonel Ibra- 
him al-Hamidi staged a bloodless coup d'etat in 
June, 1974. The constitution was suspended, and 
executive power was vested in the Command 
Council, dominated by the military. 

Colonel Hamidi, who assumed the presidency 
in 1975, was assassinated in October, 1977. He 
was succeeded by Army Chief of Staff Ahmed 
Hussein al-Ghashmi. He in turn was killed in 
June, 1978, by a bomb hidden in the briefcase of 
a visiting diplomat from Southern Yemen. Lieu- 
tenant Colonel Ali Abdullah Saleh was then 
chosen president. Relations with Southern Ye- 
men subsequently remained tense and fre- 
quently erupted in heavy border fighting. Never- 
theless, on March 29, 1979, the two countries 
provisionally agreed on a plan for their unifica- 
tion. No timetable was announced. 
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YEMEN, PEOPLE'S DEMOCRATIC REPUBLIC 

OF, formerly PEOPLE'S REPUBLIC OF SOUTH- 
ERN YEMEN, commonly SOUTHERN YEMEN, 
country of Asia, on the s. coast of the Arabian 
Peninsula. It is bounded on the n. by Saudi 
Arabia, on the e. by Oman, on the s. by the Gulf 
of Aden, and on the w. by the Yemen Arab 
Republic. Southern Yemen includes the islands 
of Socotra (q.v.) in the Arabian Sea, Kamaran in 
the Red Sea, and Perim (q.v.) in the strait of Bab 
el Mandeb. The country is situated between 
about I at. 12°40' N. and lat. 17° N. and about 
long. 43° 40' E. and long. 53°30' E. Estimates of 
the total area vary from 61,890 sq.mi. to 112,000 
sq.mi. because the boundaries with Saudi Ara- 
bia and Oman have not yet been determined. 
The Land- The terrain consists of a narrow, 
sandy coastal plain, and a mountainous interior 
broken by deep valleys. The largest valley is 
Hadhramaut (q.v.) in the central area. The cli- 
mate throughout the country is extremely hot, 
with summer temperatures exceeding 130° F. 
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The average annual rainfall is less than 3 in. The 
country is arid and barren, except for some 
fertile valleys and floodplains. 

The People. The population is composed pri- 
marily of Arabs. Minority groups include Indi- 
ans, Pakistanis, and Somalis. More than 90 per- 
cent of the people are Muslims. The principal 
language is Arabic, and English is widely spo- 
ken. According to the 1973 census, the popula- 
tion was 1,590,275. The overall population den- 
sity is about 13 per sq.mi. (1973 est.). The 
national capital, largest city, and major port is 
Aden, with a population (1973 est.) of 264,326. 
Madinat ash Sha c b, the former administrative 
capital, has about 20,000 inhabitants. 

Education is free. In the early 1970's some 

105.000 pupils were attending primary schools; 
secondary schools had about 12,300 students, 
and 235 were in teacher-training colleges. 

The Economy. The economy is based on agri- 
culture, except in Aden, where employment is 
provided by the port facility and an oil refinery. 
The major crops include barley, dates, millet, 
sorghum, and wheat. The only crop grown for 
export is long-staple cotton; annual production 
in the early 1970's was about 5000 tons. Agricul- 
tural development projects, especially irrigation 
and land reclamation, are under construction. 
About 50,000 acres of uncultivated land have 
been placed under irrigation. The raising of live- 
stock is also a major occupation. In the early 
1970's livestock included about 885,000 goats, 

225.000 sheep, 92,000 cattle, and 40,000 camels. 
The fishing catch in the early 1970's was about 

123.000 tons, mostly sardines and sharks. 

Manufacturing and trade are concentrated in 

Aden, where the port facility and a British-built 
oil refinery are located. In the early 1970's the 
annual production of refined petroleum prod- 
ucts totaled about 3,365,000 tons; more than half 
constituted bunker fuel for ships calling at 
Aden. In the late 1960's the economy of Yemen 
encountered serious problems as a result of the 
British withdrawal from the country in 1967 and 
the closing of the Suez Canal in the same year. 
The production of petroleum products was 
reduced by about 2,000,000 tons, and the reve- 
nue from shipping was drastically curtailed. 

The unit of currency is the dinar, which is di- 
vided into 1000 fils (.345 dinar equals U.$.$1; 
1976). In a recent year government expenditures 
totaled $48,649,000 compared to revenues of 
$35,135,000. The government looked to Great 
Britain to meet much of the difference; British 
aid was continued until May, 1968, when Yemen 
rejected a reduced British amount. Since then 
some economic assistance has been provided 


by Iraq, Libya, the Soviet Union, and Yugoslavia. 
Transportation and Communications. The 
country has about 2680 mi. of roads, most of 
which are rough tracks. In many parts of the re- 
public the camel and donkey are the only 
means of transportation. A radio-broadcasting 
system operates from Aden, and a commercial 
television station was established there in 1%4 
Three daily newspapers and several periodicals 
serve the country. 

Government. Under the 1970 constitution, the 
People's Democratic Republic of Yemen is 
headed by a three-member presidential council. 
Legislative authority is vested in the 101-mem- 
ber. Supreme People's Council, made up of 
representatives of the National Liberation Front 
(N.L.F.), the armed forces, and the labor move- 
ment. The judicial system includes a supreme 
court and magistrates' courts. The armed forces 
have about 9500 men. 

History. Southern Yemen became an indepen- 
dent nation on Nov. 30, 1967. Its first president 
was Qahtan Muhammad al-Shaabi (1920- ), 
the leader of the only political party, the N.L.F. 
The new republic faced serious political prob- 
lems, particularly the conflict between the mod- 
erate and radical wings of the N.L.F. , a rift that 
forced President Shaabi's resignation in 1969. 
The new regime, headed by Salem ali Rubayi 
(1934-78), took a more radical course. Many for- 
eign-owned properties were nationalized, rela- 
tions with the United States were severed be- 
cause of the alleged anti-Arab policies of the 
U.S., and considerable aid was received from 
the Soviet Union. A long-range goal was the 
union of the two Yemens, but a 1971 agreement 
to that effect was not carried out because of 
political differences. 

In June, 1978, President Rubayi was over- 
thrown and executed after a bomb hidden in 
the briefcase of his personal envoy to Yemeni 
President Ahmed Hussein ai-Ghashmi exploded, 
killing both men. Abdel Fattah Ismail then be- 
came president. While Rubayi was later exoner- 
ated, relations with Yemen remained extremely 
precarious. Yet, in March, 1979, the two coun- 
tries concluded another provisional agreement 
on unification. The implementation, however, 
remained in doubt. 

YENIMAHALLE, residential area of Turkey, 
forming the n.w. part of the greater city of An- 
kara, about 5 miles n.w. of the city center, with 
which it is connected by istanbu! Boulevard. 
YENISEY or YENISEI, river of the Soviet Union, 
in Siberia, about 2543 mi. long. It is formed in 
the Sayan Mts. by the union of the Biy-Khem 
(Greater Yenisey) and the Ka-Khem (Little Ye- 
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nisey), in the e. part of the Tuvinian A.S.S.R., and 
flows generally n. The Yenisey flows swiftly 
through a deep gorge in the Sayan Mts. Less tur- 
bulent just s. of Krasnoyarsk, it traverses succes- 
sively a grain-growing region, a region of conif- 
erous forests (taiga), and the tundra, it empties 
into Yenisey Gulf, an arm of the Kara Sea; its es- 
tuary is 100 mi. long and has a maximum width 
of 40 mi. The Yenisey drains more than 1,000,000 
sq.mi. Although navigable for about 1800 mi. it 
is usually frozen over from November to May. 
The chief tributaries of the Yenisey are the Kan, 
the Angara, the Kureyka, the Abakan, and the 
Upper, Stony, and Lower Tunguska rivers. The 
Ob'-Yenisey canal system joins the Yenisey to 
the Gb'R. 

YEREVAN. See Erivan. 

YERKES, Robert Mearns (1876-1956), Ameri- 
can psychobioiogist, born in Breadysville, Pa., 
and educated at Ursinus College and Harvard 
University. He taught at Harvard from 1902 to 
1917 and at the University of Minnesota from 
1917 to 1919. When the United States entered 
World War I he was placed in charge of psycho- 
logical testing for the armed forces. Until 1924 
he was chairman of the research information 
service of the National Research Council, and 
from 1924 to 1944 he was professor of psychol- 
ogy at Yale University. In 1929 Yerkes organized 
the Yerkes Laboratories of Primate Biology, Inc., 
at Orange Park, Fla. An authority on experimen- 
tal animal psychology, he is noted particularly 
for his studies of the anthropoid apes. His writ- 
ings include The Mental Life of Monkeys and 
Apes (1916), The Mind of a Gorilla (1927), and 
Chimpanzees: A Laboratory Colony (1943). 
YERKES OBSERVATORY, astronomical ob- 
servatory of the University of Chicago, located 
at Williams Bay, Wis. It was named for its donor, 
the American financier Charles Tyson Yerkes 
(1837-1905), and was dedicated in 1897. The 
principal instrument of the observatory is the 
largest refracting telescope in the world, having 
a 40-in. aperture. Newer telescopes of 40-in. and 
24-in. aperture have recently replaced the origi- 
nal, smaller instruments and are supplementary 
to the now modernized 40-in. refractor. In order 
to provide the staff of the observatory with the 
use of a large reflecting telescope, an arrange- 
ment was made in 1932 with the University of 
Texas. The University of Chicago and the Uni- 
versity of Texas operate jointly the McDonald 
Observatory in Fort Davis, Texas, with its 82-in. 
reflector, the seventh largest in the world. 
YESHIVA UNIVERSITY, privately controlled 
institution of higher learning under Jewish aus- 
pices, located in New York City. The university 


developed from the two oldest yeshivas, or Tal- 
mudic academies, in the United States, founded 
in 1 886 and 1896, respectively, and merged in 
1915. The institution attained university status 
and received its present name in 1945. Courses 
of study leading to the degrees of bachelor, 
master, and doctor are offered by the university. 
The Rabbi Isaac Elchanan Theological Seminary' 
(1896), which trains students for the rabbinate, 
the undergraduate college of arts and sciences 
(1928), the Erna Michael College of Hebraic 
Studies, and the James Striar School of Genera! 
Jewish Studies are for men; women are admit- 
ted to Stern College for Women (1954), to the 
teachers' institute for women (1952), and to the 
various graduate schools. Besides the foregoing, 
divisions of the university include the Bernard 
Revel Graduate School (1937) for advanced 
courses in Jewish and Semitic studies; the Belfer 
Graduate School of Science, which offers gradu- 
ate programs in mathematics, chemistry, and 
physics and special lectures and courses for the 
layman; the Israeli Institute (1954), a part of the 
Bernard Revel Graduate School, which offers 
courses on the interrelationship between Israel 
and the American Jewish community; the Albert 
Einstein College of Medicine (1955), which is af- 
filiated with the municipally owned Bronx Mu- 
nicipal Health Center; the Ferkauf Graduate 
School of Humanities and Social Science; the 
Wurzweiler School of Social Work; the cantorial 
training institute; and the Sue Golding Graduate 
Division of Medical Sciences. The university 
maintains the Yeshiva University High School, a 
four-year school, and a number of auxiliary serv- 
ices and facilities, including the community 
service division, the audio-visual service, and a 
psychological clinic. The latest addition to the 
university is the Albert Einstein College Hospi- 
tal, which opened in January, 1966. In 1973 the 
university libraries contained some 568,000 
bound volumes. In 1972-73 the total enrollment 
was 7000, the faculty numbered 2500, and the 
endowment was about $3,600,000. 
YEVTUSHENKO, Yevgeny Aleksandrovich 
(1933- ), Soviet poet, born in Zima, Russian 
S.F.S.R., and educated at the Moscow Literary 
Institute. His first poem appeared in a Soviet 
sports journal. Shortly afterward his long epic 
poems began to be widely published in Soviet 
literary journals and magazines. His first collec- 
tion of poetry received official Soviet praise. 
Yevtushenko was soon criticized for his themes 
of intellectual freedom, which were opposed by 
Communist functionaries demanding strict ad- 
herence to "social realism". Consequently, in 
1956 his epic poem, Zima Junction , concerned 
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Yevgeny Yevtushenko gestures dramatically as he Inter- 
prets some of his unpublished poems to an audience 
in Moscow. upi 


with the moral confusion of a young man in the 
post-Stalinist Soviet Union, was officially con- 
demned- A similar reaction was received upon 
the publication in 1961 of Babi Yar, an impas- 
sioned attack against both National Socialist 
and Soviet anti-Semitism (q.v.). Yevtushenko 
has given readings of his poems before large au- 
diences in the Soviet Union, western Europe, 
and the United States, Among his works trans- 
lated into English are Selected Poems (1962), A 
Precocious Autobiography (1963), The Bratsk 
Station and Other New Poems (1967), and Sto- 
len Apples (1971). 

YEW, common name for the genus, Taxus, of 
evergreen, needle-bearing trees and shrubs, 
and, loosely, for other members of the Yew fam- 
ily, Taxaceae. Yews are native to temperate and 
subtropical climates throughout the world and 
are widely cultivated as ornamental plants, es- 
pecially in foundation or accent plantings and 
hedges. The needle leaves are produced more 
or less in two ranks along the sides of the termi- 
nal branchlets. These leaves are dark green on 
the upper surface and yellower beneath; they 
persist through the winter. Flowers are incon- 
spicuous; the fruit is an attractive scarlet-red 
berry. The wood is slow-growing, strong, and 
fine grained, and is utilized in cabinetmaking 
and for archery bows. The branches are often 
twisted or gnarled; the bark is red and scaly. 
Principal ornamental species include the English 


yew, T. baccata, with several horticultural varie- 
ties, and the hardier Japanese yew, T. cuspidata 
also with several horticultural varieties. The na- 
tive North American yew of wooded hillsides 
and ravines is T. canadensis , also called ground 
hemlock. It is a straggly shrub, rarely more than 
3 ft. tail. Western yew, T. brevifolia , is a tall tree 
native to the area from California to British Co- 
lumbia and Alaska. 

The foliage and seeds of yew contain highly 
poisonous alkaloids which often act to stop the 
heart of an animal so rapidly and suddenly that 
no symptoms are seen; the animal simply drops 
dead. The berries are attractive to children and 



their flesh is not distasteful. Fortunately, the 
flesh of the berries is the least poisonous part of 
the plant. 

YIDDISH LANGUAGE, chief vernacular of 
Jews native to, or having antecedents in, eastern 
and central Europe. A German dialect (q.v.) 
written in Hebrew characters, it arose between 
the 9th and 12th centuries in southwestern Ger- 
many as an adaptation of Middle High German 
to the special needs of Jews; see German Lan- 
guage; Hebrew Language; Semitic Languages. To 
the original German were added those Hebrew 
words that pertained to Jewish religious life. 
Later, when the bulk of European Jewry moved 
eastward into areas occupied predominantly by 
Slavic-speaking peoples, there were some Slavic 
admixtures. The Yiddish spoken in eastern Eu- 
rope during recent times comprised about 85 
percent German, 10 percent Hebrew, and 5 per- 
cent Slavic, with traces of Rumanian, French, 
and other elements. Many English words and 
phrases entered Yiddish, becoming an integral 
part of the language as it is spoken in the 
United States and other _ English-speaking 
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countries. Apart from vocabulary changes, mod- 
ern Yiddish differs from modern German mainly 
in the simplification of inflections and syntax 
and in its looser pronunciation of Germanic 
words; its derivation is similar to that of English, 
which too is a German dialect with a simplified 
grammar and a variously enriched vocabulary. 

Yiddish exists in two groups of dialects. The 
northern group includes the Yiddish spoken in 
the Baltic countries and in the northwestern 
areas of the Soviet Union, and by Jewish emi- 
grants or descendents from those areas. The 
southern group includes the dialects spoken in 
Poland, Rumania, and the Ukranian S.S.R. 

Yiddish is a highly plastic and assimilative lan- 
guage, rich in idioms, and possessing remarka- 
ble freshness, pithiness, and pungency. Since it 
was spoken by the common people rather than 
by scholars, its vocabulary is weak in abstrac- 
tions. By the same token it has few terms de- 
scriptive of nature, with which the Jews of east- 
ern Europe had relatively little contact, and a 
wealth of words and expressions descriptive of 
character and of relations among people. It 
makes liberal use of diminutives and terms of 
endearment and exhibits a variety of expletives. 
The use of proverbs and proverbial expressions 
is considerable. These qualities and usages give 
Yiddish a uniquely warm and personal flavor. 

In the early years of the 20th century Yiddish 
was spoken by an estimated 11,000,000 people 
living mainly in eastern Europe and the U.5. The 
use of the language is declining at the present. 
The principal cause of the decline was the ex- 
termination of the Jewish communities in Po- 
land and other eastern European countries dur- 
ing World War II. Another important factor is 
the adaptation by the Jews to the languages pre- 
dominant in the U.S. and the Soviet Union. In 
Israel the Hebrew language is predominant and 
Yiddish is a second language, cultivated largely 
by members of the older generation who have 
an eastern European background; only a few of 
the modern Jewish poets write in Yiddish. In an 
effort to ensure its preservation, the Hebrew 
University (q.v.) in Jerusalem teaches Yiddish, as 
do certain American schools and colleges. The 
Yiddish Scientific Institute, founded in 1925 in 
New York City, devotes a large part of its activi- 
ties to the study of the history and development 
of the Yiddish language. 

See also Yiddish Literature, N.N.G. 

YIDDISH LITERATURE, writings by Jews in 
the Yiddish language (q.v.). Because Yiddish- 
speaking Jews are widely dispersed, Yiddish lit- 
erature has been produced all over the world, 
but mainly in the countries of eastern Europe 


YIDDISH LITERATURE 

and in the United States. In a formal sense, the 
literature remained unimpressive until modern 
times. Over the centuries, however, the Jews 
developed a vast heritage of tales, sayings, leg- 
ends, songs, proverbs, and humor in which liter- 
ature could take root. 

The history of Yiddish literature falls into 
three periods, which could be designated as the 
period of preparation, the classical age, and the 
postclassical period. 

The Period of Preparation. The oldest surviv- 
ing writing in Yiddish is a single page of a work 
on folk medicine dated 1396. As long ago as the 
12th century, however, Jewish minstrels wan- 
dered through Germany, entertaining their co- 
religionists by reciting Yiddish translations and 
adaptations of Gentile verse romances of the 
period. Although no Yiddish works of the 12th 
century survive, some idea of the character of 
these early romances can be gained from a later 
work of the same kind, the Bovo Bueh (about 
1507). This romance is a verse translation by the 
Jewish scholar Eliah Bahur (1469-1549), known 
also as Elijah Levita, of an Italian version, known 
as Buovo d'Antona, of the Bevis of Hampton 
tale, a popular romance of chivalry. 

Aside from such romances, Yiddish literature 
before the 19th century consisted mainly of de- 
votional works having little literary merit. Such 
works were designed to make the Jewish reli- 
gion intelligible to the common people and par- 
ticularly to the women, who, unlike the men, 
could rarely understand Hebrew. The best 
known of these writings is the Tzeenah Ureena, 
composed by Rabbi Jacob ben Isaac Ashkenazi 
(1534-72), at the end of the 16th century. A free 
reworking of stories from the Bible, according 
to Talmudic tradition, it was published in hun- 
dreds of editions. Other notable examples of 
devotional literature are the Shmul Such ("Sam- 
uel Book", early 15th cent.), a retelling of the 
Biblical story of David; the Maaseh Such ("Story 
Book", 16th cent.), a collection of moralistic 
tales that was enormously popular for centuries; 
and the various Tehinnot, devotional prayers for 
women. 

The only noteworthy nondevotional works 
written before the 19th century were the mem- 
oirs of the German Jewish housewife Glueckel 
of Hameln (1646-1724), whose writings abound 
in perceptive descriptions of contemporary 
Jewish family life, and the diary of the first 
Swedish Jew, Aaron Isaac (1730-1817). 

Yiddish literature came to flower under three 
main influences, namely Haskalah, Hasidism 
(see HA$iDiM),and anti-Semitism (q.v.). Haskalah 
("Enlightenment"), a movement to familiarize 
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Jews with Western culture, was initiated in the 
18th century by the German Jewish philosopher 
Moses Mendelssohn (see under Mendelssohn). 
The movement was greatly stimulated by the 
French Revolution, which led most European 
countries to grant citizenship to their Jewish in- 
habitants and disposed many of the enfran- 
chised Jews to think of themselves primarily as 
nationals of the particular countries they inhab- 
ited. The leaders of the Haskalah despised 
Yiddish as a jargon and decried its use. They 
preferred Hebrew or the languages of their 
countries of citizenship. Nevertheless, to 
achieve their educational purpose, they were 
compelled to write in Yiddish, for it was the 
only language the masses of eastern European 
Jews understood. To educate these masses, the 
leaders of Haskalah published numerous Yid- 
dish translations and adaptations of Western lit- 
erary, historical, and scientific works, as well as 
original works of their own. Using Yiddish, 
some of the Haskalah literati learned to value 
the language they initially had despised. The 
most important of the Haskalah writers were the 
poet and dramatist Solomon Ettinger (1801 ?-55) 
and the novelist Isaac Meir Dick (1807-93). 

Hasidism, a popular religious movement op- 
posing the official Judaism (q.v.) of the learned 
rabbis, helped to give dignity to the Yiddish lan- 
guage and literature. To emphasize its popular 
character, Hasidism favored Yiddish, the lan- 
guage of the common people, over Hebrew, the 
language of the scholars. As the influence of 
Hasidism grew, Yiddish also rose in stature. 

Anti-Semitism helped intensify the self-con- 
sciousness of the Jews and their appreciation of 
Jewish culture. As a result of such experiences 
as the series of Russian pogroms (see Pogrom) 
launched in 1881, many Jews of Eastern Europe 
lost all hope of ever participating in general Eu- 
ropean culture. Believing there was no alterna- 
tive but to return to the cultivation of their own 
heritage, these Jews began to create and read a 
literature of their own. 

The Classical Age. The brief classical age of 
Yiddish literature, a period extending from late 
in the 19th century to the early part of the 20th, 
is epitomized in its three greatest figures, 
Shalom Jacob Abramowitz (1836-1917), better 
known as Mendele Mocher Setorim, or Seforim 
("Mendele the Bookseller"), Shalom Aleichem 
(q.v.), and Isaac Leib Peretz (1851-1915). All 
three lived in the so-called Jewish Pale in the 
western part of the Russian Empire; all wrote 
about the everyday Jewish life of that region, 
and particularly about life in the shtetl, the Jew- 
ish village; and all were primarily writers of 



Shalom Aleichem Zionist Archives and Library 


short stories and novelettes. Yet the work of 
each has its own unique character. 

Mendele Mocher Setorim was the first to use 
Yiddish with artistic intent, that is, as a vehicle 
of literary creation, and not merely as a means 
of entertainment or instruction. In his stories he 
combined the sharpest satire with the deepest 
sorrow, a compassionate love for his people 
with a bitter rejection of the degradations of 
ghetto life and of the stultifying influence of the 
old Jewish traditions. 

Shalom Aleichem, the most loved of all 
Yiddish writers, depicted with humor, sadness, 
and tenderness, the extraordinary characters 
that developed in the ghetto. 

Isaac Leib Peretz is the most intellectual and 
the most self-consciously literary of the three 
writers. He had assimilated the influences of the 
great Russian authors of his time and of the clas- 
sic literature of Western Europe, and his work is 
therefore more cosmopolitan than that of Men- 
dele and Shalom Aleichem. His stories and nov- 
elettes have a psychological subtlety and pene- 
tration worthy of his Russian and Western 
European masters. 

The work of all three of these writers arose 
out of a delicate balancing of folkish and literary 
influences. It is the product of that brief period 
in the life of the Jewish people when they first 
became fully aware of life outside their ghettos, 
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but before they had become inextricably in- 
volved in that outside life. 

The Postclassical Period. After 1914 the tradi- 
tional Jewish life of eastern Europe began to dis- 
integrate under the impact of wars, migrations, 
revolutions, and persecutions. Many of the 
Yiddish writers who survived the succession of 
catastrophes that befell the Jews of eastern Eu- 
rope fled to the U.S. and settled in New York 
City, which soon became a Yiddish literary cen- 
ter second only to Warsaw, Poland, in impor- 
tance. Some migrated to the countries of West- 
ern Europe. Others went to Palestine. Others 
were affected greatly by the turmoil of Bolshe- 
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vik Russia; see Bolshevism. Among the most out- 
standing Yiddish authors of this period are 
Abraham Reisen (1876-1953), who wrote deli- 
cately evocative short stories; Sholem Asch 
(q.v.), who is well known to Gentile readers for 
his novels about the beginnings of Christianity; 
Israel Joshua Singer (1893-1944), who, along 
with Asch, helped to perfect the full-length 
Yiddish novel; Zalman Schneour (1887-1959) 
who was among the first to introduce erotic 
themes into Jewish writing; Moshe Kulbak 
(1896-1940) and David Bergelson (1884-1952), 
two of the leaders among the many Yiddish 
writers liquidated in the purges of the Soviet 
dictator Joseph Stalin (q.v.). 

A group of gifted American Yiddish writers 
known as The Young Ones, including H. Lei- 
vick (1886-1962) and Joseph Opatoshu (1896- 



Sholem Asch 


1954), rebelled against the emphasis on social 
problems and the didacticism that characterized 
many of the Yiddish works of the classical pe- 
riod; these writers stressed individual creativity 
and pure art. Another group of poets and writ- 
ers, including Jacob Glatstein (1896-1971) and 
Aaron Glanz (1889—1966), the latter writing 
under the name A. Leyeles, treated various cos- 
mopolitan themes. The imaginative stories of 
the Polish-born American writer Isaac Bashevis 


Isaac Bashevis Singer Alfred Sundei - New American Library 
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Singer (q.v.) portray themes of the lofty and the 
tragic, and of Jewish faith and its perversion. An 
excellent Yiddish literary quarterly. Die Goldene 
Kait ("The Golden Chain"), is published in Is- 
rael. 

Poetry, Drama, Journalism. Although some of 
the earliest Yiddish writings were in verse, 
Yiddish poetry did not attain literary merit until 
the 20th century. Like the prose writers, all the 
leading poets originated in eastern Europe; most 
of them eventually migrated to the U.S. or to 
Palestine. The outstanding poets are Simon 
Samuel Frug (1860-1916), who wrote stirring 
songs expressing his yearning for Zion (q.v.); 
Morris Rosenfeld (1862-1923), who spent much 
of his life in the lower East Side of Manhattan in 
New York City and who composed impassioned 
protests against the sufferings of Jewish workers 
in slums and sweatshops; Chaim Nachman Bi- 
alik (q.v.), the greatest of modern Hebrew 
poets, who also wrote excellent verses in 
Yiddish; Yehoash, real name Solomon Bloom- 
garden (1871-1927), a leader of the New York 
group of Yiddish poets; and David Bergelson, 
the leading Yiddish poet and prose writer of the 
Soviet Union. Noteworthy Yiddish poets in the 
U.S. include Melech Ravitch (1893- ), Aaron 

Zeitlin (1898- ), Itzik Manger (1901-69), and 

Chaim Grade (1910- ). 

Yiddish drama, like other forms of Yiddish lit- 
erature, began to have artistic distinction only 
toward the end of the 19th century. Before then, 
Jewish drama consisted mainly of Purimspiel, 
plays, largely improvised and based on stories 
from the Bible, that were performed on Purim 
(q.v.) and other Jewish holidays. The father of 
the modern Jewish theater is Abraham Gold- 
faden (1840-1908), who founded a Yiddish thea- 
ter in Jassy, Rumania, in 1876. Other theaters 
were established soon thereafter in Odessa, 
Warsaw, Vilna, and other cities in the Jewish 
Pale of western Russia. After 1883, when the 
Russian government closed Yiddish theaters, 
most of the actors moved to New York City, 
which then became the most active center of 
the Yiddish stage. The first Yiddish plays pro- 
duced in Europe and the U.S. were on a rather 
low cultural level. The works of three play- 
wrights, however, raised considerably the level 
of the Yiddish stage. These men were Jacob 
Gordin (1853-1909); S. A. Ansky, real name 
Shloyme Zaynvi Rappaport (1863-1920), author 
of the world-famous Dybbuk (1920); and David 
Pinski (1872-1959). Dramatizations of novels by 
Asch, Israel Joshua Singer, and other writers, 
also made significant contributions. At their ze- 
nith, the Vilna Troupe, the Moscow Yiddish 


State Theater, and the Yiddish Art Theater of 
New York were among the finest in the world 

Yiddish journalism figured significantly in the 
development of Yiddish literature. Because the 
demand for books was limited by the poverty of 
potential readers, most writers depended on 
newspapers both for livelihood and as outlets 
for their creative work. Leading writers pub- 
lished their stories, poems, and essays, serialized 
their novels, and conducted their controversies 
in the Yiddish press, which became very literary 
and educational in character. 

The first successful Yiddish newspaper was 
the weekly Kol Mevasser, founded in Odessa in 
1863 as a supplement to the Hebrew weekly Ha- 
Melitz. In 1865 the first Yiddish daily newspaper, 
Yidishes Tageblat, was founded in New York. 
The Jewish Daily Forward , established in New 
York by the American editor and author Abra- 
ham Cahan (q.v.) in 1897, attained the largest 
circulation of any Jewish newspaper in the 
world. 

Yiddish literature generally catches the spe- 
cial flavor of ghetto life, particularly its cruel 
deprivations, sordidness, narrowness, and inse- 
curity; it reflects also the warmth and personal 
feeling of people who have little relationship 
with the land or with the larger world about 
them, and whose relationships are mainly with 
each other and with their God. Life in the New 
World, however, has gradually stimulated a new 
and more universal orientation in Yiddish litera- 
ture. The catastrophe that befell European Jewry 
during World War II is reflected in many recent 
Yiddish literary works, some of which have con- 
siderable significance. The American critics Ir- 
ving Howe and Eliezer Greenberg have co- 
edited recent anthologies of Yiddish stories 
(1954) and Yiddish poetry (1969). N.N.G. 

YODEL, or JODEL, manner of singing by rap- 
idly alternating between the chest voice and the 
head voice or falsetto. The yodel is wordless 
vocal improvisation that emphasizes the vowel 
sounds. Many musicologists believe that the 
yodel was devised by shepherds in imitation of 
various horned instruments used in calling their 
herds and flocks. The yodel is most closely iden- 
tified with the inhabitants of the Swiss and Tiro- 
lese Alps, although it may not have originated 
with them. 

YOGA (Skr. yuga, "yoke"), one of the six clas- 
sic systems of Hindu philosophy, distinguished 
from the others by the marvels of bodily control 
and the magical powers ascribed to its ad- 
vanced devotees; see Hinduism. Yoga affirms the 
doctrine that through the practice of certain 
disciplines one may achieve liberation from the 
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limitations of flesh, the delusions of sense, and 
the pitfalls of thought and thus attain union 
with the object of knowledge. Such union, ac- 
cording to the doctrine, is the only true way of 
knowing. For most Yogi (those who practice 
Yoga), the object of knowledge is the universal 
spirit Brahma (q.v.). A minority of atheistic Yogi, 
however, seek perfect self-knowledge instead 
of knowledge of God. In any case, it is knowl- 
edge and not, as is commonly supposed, feats of 
asceticism, clairvoyance, or thaumaturgy, that is 
the ideal goal of all Yoga practices. Indeed, Yoga 
doctrine does not approve of painful asceticism; 
it insists that physical and mental training is not 
an end in itself, and that it is not to be used for 
display but only as a means to spiritual ends. 
Man, according to Yoga doctrine, must work 
out his own salvation. 

The Eight Stages. Yoga practice forms a ladder 
leading to perfect knowledge. (1) Self-control 
(yama) involves truthfulness, abstinence, avoid- 
ance of theft, refusal of gifts, and not doing 
injury to living things. (2) Religious observance 
(niyama) embraces austerity, poverty, content- 
ment, purification rites, recital of the Vedic 
hymns, and devoted reliance on the Supreme 
Being. (3) Postures ( asana ), of which there are a 
great many, are regarded as basic to all the 
stages that follow. (4) Regulation of the breath 
(pranayama) includes altering its depth and 
rhythm, breathing through either nostril at will, 
and the virtual suspension of breath. (5) Re- 
straint of the senses ( pratyahara ) means their 
withdrawal from external objects and the con- 
sequent turning of the mind upon itself. (6) 
Steadying of the mind ( dharana ) narrows atten- 
tion to some one part of the body, like the 
navel, the tip of the nose, or the middle of the 
brow, and in that way renders the practitioner 
insensitive to outside disturbance. (7) Medita- 
tion ( dhyana ) fixes the mind on the object of 
knowledge, especially Brahma, to the exclusion 
of all other thoughts. (8) Profound contempla- 
tion (samadhi) is the perfect absorption of 
thought in the object of knowledge, its union 
and identification with that object. The 
achievement of samadhi liberates the self from 
the illusions of sense and the contradictions of 
reason. It is thought that has gone beyond 
thought, reaching its goal by its own negation. It 
leads to an inner illumination, the ecstasy of the 
true knowledge of reality. 

Liberation. The final stage, in Yoga doctrine, 
rarely can be attained in one lifetime. Usually, 
several births are required to achieve liberation, 
first from the world of phenomena, then from 
thoughts of self, and finally from the spirit's en- 



The Yoga handstand one of many Yoga postures that 
help to develop bodily control. upi 

tanglement with matter. The separation of spirit 
from matter is Kaivalya or true liberation. See 
Transmigration. 

As the adept approaches Kaivalya , he is sup- 
posed to acquire certain remarkable capacities. 
He becomes insensible to heat or cold, to injury, 
to pleasure or pain. He can perform supernatu- 
ral mental and physical feats and even change 
the course of nature. He can distinguish the 
subtlest elements of matter and can, at the same 
time, see the universe as a whole, compre- 
hending both microcosm and macrocosm in the 
same thought. 

Such are the powers claimed or promised by 
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Yoga. Few, if any, of these powers have been 
successfully demonstrated to disinterested ob- 
servers. Nevertheless, extraordinary achieve- 
ments have been reported by sober witnesses. 
Most impressive, perhaps, is the Yogi-sleep, in 
which animation is nearly suspended, enabling 
the Yogi to be buried alive for days. The Yogi- 
sleep has been explained by some authorities as 
a sort of cataleptic state induced by self-hypno- 
sis and not essentially different from the cata- 
leptic states that can be seen in mental hospi- 
tals. 

Various Systems of Yoga. The aspirant has a 
selection of practices to suit his capability and 
environment. Many of the wonder-working 
Yogi and almost all Occidental devotees are 
practitioners of Hatha (physical) Yoga. The latter 
is the basic system because it is concerned with 
developing those bodily controls from which all 
else follows. The other systems differ mainly in 
the varying emphases placed on the several 
phases of Yoga practice. Perhaps the most pop- 
ular system in India is Bhakti (devotional) Yoga. 
This system gives primary emphasis to the first 
two stages of Yoga discipline, that is, self-con- 
trol and religious observance. Other important 
Yogas are Mantra Yoga, which devotes itself to 
uttering the name of Krishna (q.v.) and other in- 
cantations; Karma Yoga, the path of work and 
service; and Jnana Yoga, the way of intellect. 
The synthesis of Bhakti, Karma, and Jnana Yogas 
is called Raya (royal) Yoga. 

History. The doctrines and practices of Yoga 
date to the period of the Upanishads (q.v.). The 
MaitrT Upanishad in particular outlines the es- 
sential practices of Yoga. These practices were 
elaborated and given a philosophical founda- 
tion in the Yoga Sutra of the Indian scholar Pa- 
tahjali (fl. 2nd cent. B.c.?), who is traditionally re- 
garded as the founder of Yoga. Patanjali derived 
his doctrine from Slmkhya, the oldest of the 
classic systems of Hindu philosophy. In order to 
explain evolutions, he departed from the system 
by grafting the concept of God (Isvara) upon 
the atheistic outlook of Slmkhya. The concept 
is not an integral part of Yoga doctrine; indeed, 
some authorities consider it to be actually in 
contradiction with the rest of the system. In any 
case. Yoga, unlike other systems of Hindu phi- 
losophy, has subordinated doctrine to the re- 
finement of practice. Systematic study of Yoga 
doctrine has declined in recent centuries. 

As a system of practice, Yoga has from the be- 
ginning been one of the most influential fea- 
tures of Hinduism. The influence of Yoga can be 
seen especially in Buddhism, which is notable 
for its austerities, spiritual exercises, and trance 


states. Yoga exerted a powerful attraction upon 
the Indian mind because of the wonders attrib- 
uted to it and because it gives countenance to 
the performance of austerities, to which Hindus 
are so strongly inclined. As knowledge of Yoga 
spread, it fascinated many Westerners and won 
followers among them. Among more recent stu- 
dents of Yoga are the British writers Major Fran- 
cis Yeats-Brown (1886-1944), Aldous Leonard 
Huxley (see under Huxley), and Christopher ish- 
erwood (1904- ), the Rumanian-born writer on 
religion Mircea Eliade (1907- ), and the Ameri- 

can violinist Yehudi Menuhin (q.v.). Yoga is an 
important ingredient in Theosophy (q.v.) and 
other occult movements that are currently in 
vogue in the West. In recent years, it has been 
seized upon by certain health cultists, who rec- 
ommend the Yoga exercises as a means of 
cleansing the body of impurities, of reducing 
weight, of toning up the nerves and muscles, 
and, generally, of improving health and pro- 
longing life. 

See Religion: The Ways of Liberation. 
YOGURT or YOGHURT, fermented, semifluid 
milk product, used extensively as a health food. 
It is prepared from fresh whole or skim milk, 
boiled and concentrated by evaporation. Fer- 
mentation (q.v.) is caused by the addition of 
cultures of two bacteria, Lactobacillus acidophi- 
lus and Streptococcus thermophilus. New 
batches of yogurt can be produced by introduc- 
ing into concentrated milk a portion of a previ- 
ously prepared batch. This type of fermented 
milk has long been an important constituent of 
the diet in southeastern Europe and in Asia 
Minor. In recent years yogurt has become in- 
creasingly popular in the United States. 
YOKKAICHI, city and port of japan, in Mie 
Prefecture, on Honshu Island, on the n.w. shore 
of Ise Bay, about 25 miles s.w. of Nagoya. It is an 
important commercial and manufacturing cen- 
ter. Among the chief manufactures are cotton 
goods, a porcelain product called banko ware, 
cement, plate glass, processed tea, paper, and 
silk; the first three products are also the chief 
exports. Raw cotton and wool are the chief im- 
ports. Pop. (1970) 229,234. 

YOKOHAMA, city and port in Japan, and cap- 
ital of Kanagawa Prefecture, on Honshu Island, 
on Tokyo Bay, about 20 miles s, of Tokyo. It has 
excellent harbor facilities and is one of the lead- 
ing ports of Japan. The city leads Japan in the 
export of silk. An important industrial center, 
Yokohama has shipyards, oil refineries, and 
plants engaged in the manufacture of chemi- 
cals, electrical equipment, processed food prod- 
ucts, and machinery. In the city are numerous 
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shrines, temples, and Christian churches, and a 
number of beautiful parks. 

History. A small fishing village, Yokohama 
had a population of about 350 in 1854, the year 
it was visited by the United States naval squad- 
ron under Commodore Matthew Calbraith Perry 
(see under Perry). The port began to flourish as 
a commercial center in 1859, when it was 
opened to foreign commerce. Extraterritorial 
privileges were extended to foreigners, and the 
foreign settlement became the nucleus of the 
city. Yokohama was almost totally destroyed in 
1923 by an earthquake. Gradually reconstructed 
according to government designs and specifica- 
tions, the city now ranks among the most mod- 
ern in japan. It was heavily bombed in 1945, 
during the course of World War II (q.v.). Pop. 
(1970) 2,238,264. 

YOKOSUKA, city and port of Japan, in Kana- 
gawa Prefecture, on Honshu Island, on Tokyo 
Bay, 31 miles s. of Tokyo. Yokosuka has a large, 
sheltered harbor. In the city, which is headquar- 
ters for a fleet of whaling ships, are automobile- 
assembly plants and shipyards. The develop- 
ment of Yokosuka dates from 1865, when a ship- 
yard was established there. The port is the site 
of a former important Japanese naval base. Pop. 
(1970) 347,576. 

YOMKIPPUR (Heb. yom hakippurim, "day of 
atonement"), in Judaism, holiday falling on the 


The multipurpose tower dominating Yokohama harbor 
serves as a lighthouse , a museum , and a restaurant. 

tenth day of Tishri, the seventh month of the 
Jewish ecclesiastical year and the first of the 
civil year, occurring in September or the first 
half of October. It climaxes the observance of 
the Ten Penitential Days, which begin with 
Rosh Hashanah (q.v.), or the New Year, and is 
the most sacred of Jewish holidays; with Rosh 
Hashanah it comprises the so-called High Holy 
Days. Yom Kippur is a day of confession, re- 
pentance, and prayers for forgiveness of sins 
(see Sin) committed during the year against the 
laws and covenant (q.v.) of God (q.v.). It is also 
the day on which an individual's fate for the en- 
suing year is thought to be sealed. The laws rela- 
ting to it are found in Lev. 16, 23:26-32, 25:9, and 
Num. 29:7-11. In the days of the Temple at Jeru- 
salem (see Temple: Temple at Jerusalem) the high 
priest (q.v.) offered sacrifices (see Sacrifice) for 
the expiation of sin. At one point during the rit- 
ual the high priest placed his hands upon a goat 
as he confessed the people's sins; the goat was 
then taken into the wilderness and thrown 
down a precipice. This act symbolized expiation 
and God's forgiveness. The concept of the 
"scapegoat", something or someone that takes 
the blame for others, originated in this cere- 
mony. 

Today Jews observe the day by a rigorous fast 
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and nearly unbroken prayer. The mood is sol- 
emn but not mournful, as evidenced by the 
Oriental Jewish custom of calling Yom Kippur 
the "White Fast"; this is in contradistinction to 
Tishah b'Av (the ninth day of the month of Av), 
the "Black Fast", which commemorates the de- 
struction of the Temple. See also Prayer, Jewish. 

S.L. 

YONKERS, city of New York, in Westchester 
Co., on the Hudson R., bordering the borough 
of the Bronx, New York City on the s. The city is 
served by railroad and a municipal airport is 
nearby. A residential and manufacturing center, 
the chief industries include printing and pub- 
lishing and the production of apparel, chemi- 
cals, fabricated metals, foodstuffs, machinery, 
and transportation equipment. 

Among major points of interest in Yonkers are 
several museums of regional history, including 
the Philipse Manor Hall (1682); and the Cross 
County Center, one of the largest suburban 
shopping centers in the United States. The city 
is the site also of Saint Joseph's Seminary, a 
training school for the Roman Catholic priest- 
hood, and The Boyce-Thompson Institute for 
plant research. 

Originally occupied by an Indian village, the 
site of Yonkers was purchased (1639) by the 
Dutch West India Company (q.v.) and formed 
part of a land grant made in 1646 to the Dutch 
colonizer Adriaen Van der Bonck (1620-55?). 
The courtesy title he enjoyed there was jonker 
("young lordship"), thus the name of the pres- 
ent-day city. After 1672 the settlement became a 
part of the large tract of land acquired by the 
Philipse family. The Manor of Philipsburgh was 
confiscated (1779) by colonial forces during the 
American Revolution (q.v.) because of the fam- 
ily's royalist sympathies. Yonkers was incorpo- 
rated as a village in 1855 and as a city in 1872, 
Pop. (1960) 190,634; (1970) 204,370. 

YORK, city in Pennsylvania, and county seat of 
York Co., about 25 miles s.e. of Harrisburg. The 
industrial center of a rich agricultural region, 
York has plants producing caskets, chains and 
cables, chemicals, clothing, electronic equip- 
ment, furniture, heating equipment, office 
equipment, refrigeration machinery, and water 
turbines. It is the seat of York Junior College. 
Points of interest include Penn Common, the 
Friends' Meetinghouse (1765), and Continental 
Square, site of the colonial courthouse (1756). 

Settled in 1735, York is the oldest settlement 
in the State west of the Susquehanna R. In 
1777-78, during the American Revolution (q.v.), 
York served as the Federal capital; see Capitals 
of the United States. It was the headquarters of 


the Continental Congress, which there passed 
the Articles of Confederation (qq.v.). York was 
incorporated as a borough in 1787. In 1863, be* 
fore the Battle of Gettysburg in the American 
Civil War, it was occupied by Confederate 
troops under General Jubal Early (q.v.). York was 
chartered as a city in 1887. Pop. (1960) 54 504- 
(1970) 50,335. 

YORK (anc. Eboracum or Eburacum), Great 
Britain, county borough of West Riding, York- 
shire, England, at the junction of the Ouse and 
Foss rivers, 60 miles n.e. of Manchester. An in- 
dustrial and commercial center, York has plants 
producing chemicals, chocolate, leather goods, 
railroad equipment, and scientific instruments. 
York is the site of numerous architectural land- 
marks, of which the most important is York Ca- 
thedral, popularly known as York Minster. The 
cathedral, erected on the site of a 7th-century 
church was built chiefly between the 12th and 
14th centuries; the towers date from the 15th 
century. The cathedral is a magnificent example 
of Gothic architecture (q.v.), and contains more 
medieval glass than any other church in Eng- 
land. Particularly noteworthy is the north tran- 
sept, with its beautiful windows, the choir and 
the Lady chapel, the wooden vaulting of the 
nave, and the octagonal chapter house. York 
also has several other churches of architectural 
interest. The city walls, containing four main 
gates, or bars, date chiefly from the 14th cen- 
tury. Within the walls is the oldest section of the 
city, an area noted for its narrow, crooked 
streets and medieval appearance. Other land- 
marks include the Multangular tower, a Roman 
relic; remains of Clifford's Tower (13th century), 
near the site of a castle built (1068) by William 1 
(q.v.), called William the Conqueror; Merchant 
Adventurers' Hall (1387); ruins of the guildhall 
(1446-48); and Saint William's College (1453), 
now a church house. 

History. The Brigantes, a Celtic tribe, settled 
on the site of present-day York in early times. In 
the 1st century a.d. the settlement was occupied 
by the Romans who named it Eboracum and 
made it the military capital of their British pos- 
sessions. The Roman emperors Lucius Septimius 
Severus and Constantius I (qq.v.) died in Ebora- 
cum and Constantine I (q.v,), called the Great, 
was proclaimed emperor there. The town was 
made the capital of the Anglian kingdom of 
Northumbria (q.v.) in the 7th century and about 
625 it became an archiepiscopal see. The arch- 
bishop of York ranks second only to the arch- 
bishop of Canterbury in the hierarchy of the 
Church of England (q.v.). In the 8th century York 
was renowned as a center of learning. It was a 
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kingdom under the Danes and was later a vassal 
state of the West Saxons. York was burned by 
William the Conqueror. It received its first char- 
ter from King Henry II (q.v.). During medieval 
times the city was a commercial center and Par- 
liament (q.v.) occasionally met there. It was 
noted also for its cycle of miracle plays (q.v.). In 
1537 King Henry VIII (q.v.) established the 
Council of the North in York to deal with the 
situation created by the insurrectionary Pilgrim- 
age of Grace after the dissolution of the monas- 
teries. York surrendered to the Parliamentarians 
in 1644 following the Battle of Marston Moor. 
York was severely bombed during World War II 
(q.v.). Pop. (1971) 107,150. 

YORK, 3rd Duke of, Richard Plantagenet. 
See York, House of. 

YORK, Alvin C. (1887-1964), American soldier, 
born in Pall Mall, Tenn. He enlisted in the 
United States Army in 1917, during World War I, 
and became a sergeant in the 328th Infantry, 
82nd Division. In an action in the Argonne For- 
est on Oct. 8, 1918, York singlehandedly cap- 
tured a German machine-gun battalion occupy- 
ing a fortified hill; see Argonne, Battle of the. He 
killed 25 enemy soldiers and took 132 prisoners. 
Acclaimed as one of the outstanding heroes of 
the war, he was awarded the Congressional 
Medal of Honor and the French Croix de 
Guerre. Public donations enabled York to pur- 
chase a farm in Tennessee and to establish the 
York Foundation for the education of children 
living in the mountains of his home State. 


YORK, HOUSE OF, English royal line that in 
the latter half of the 15th century disputed the 
throne of England with the House of Lancaster 
(q.v.). Both York and Lancaster were branches of 
the royal House of Plantagenet (q.v.). Their 
dynastic rivalry developed into the Wars of the 
Roses, so named because the Yorkist and Lan- 
castrian emblems were the white and red rose, 
respectively; see Roses, Wars of the. 

The title "Duke of York" was created in 1385 
for Edmund of Langley (1341-1402), fifth son of 
King Edward III (q.v.). Edmund's grandson, Rich- 
ard Plantagenet, 3rd Duke of York (1411-60), 
laid claim to the throne then occupied by King 
Henry VI (q.v.), who was descended from the 
fourth son of Edward III and was head of the 
House of Lancaster. Richard claimed a prior 
right to it through his maternal grandfather, 
Roger VI de Mortimer, 4th Earl of March and Ul- 
ster (1374-98), whose son had been recognized 
as heir presumptive by King Richard H (q.v.). 
Richard's claim was considered just by Parlia- 
ment, and it was agreed that the House of York 
should inherit the throne on Henry's death. 
Henry VI consented to this proposed arrange- 
ment. 

Henry's queen, Margaret of Anjou (q.v.), how- 
ever, wanted her son, Edward, Prince of Wales 
(1453-71), to succeed his father, and in 1455 she 
raised an army to defend his claim, thus begin- 
ning the Wars of the Roses. Richard was killed 




York Minster, an imposing English landmark. 
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in battle at Wakefield in 1460, but in 1461 his 
eldest son was proclaimed Edward IV (q.v.), 
King of England, the first of the Yorkist line of 
English kings. 

On the death of Edward IV in 1483, his eldest 
son, a boy of twelve, became king as Edward V 
(q.v.). The young king was promptly imprisoned 
with his younger brother in the Tower of Lon- 
don (q.v.) by his paternal uncle, Richard Plan- 
tagenet, Duke of Gloucester, who was crowned 
King Richard III (q.v.) on June 26, 1483. Edward 
V and his brother were murdered; according to 
traditional belief, Richard was responsible for 
the death of the two boys, but modern scholar- 
ship has given rise to a controversy that leaves 
the question of his guilt in doubt. In 1485 Rich- 
ard III was killed in the Battle of Bosworth Field, 
the last action of the Wars of the Roses; see Bos- 
worth Field, Battle of. With his death, the York 
dynasty came to an end. 

The victor at Bosworth Field was Henry 
Tudor, Earl of Richmond, who was descended 
through his mother from the House of Lancas- 
ter. He ascended the throne as King Henry VII 
(q.v.), and was the first English king of the 
House of Tudor (q.v.). He strengthened his right 
to the throne by marrying Elizabeth (1465-1503), 
the daughter of the Yorkist king Edward IV. 

After 1485 descendants of Edward IV's sister 
Elizabeth and brother George, Duke of Clarence 
(see under Clarence), pressed claims to the 
throne. The last serious pretender of the House 
of York was Elizabeth's son Richard de la Pole 
(d. 1525). 

YORKSHIRE, Great Britain, maritime county of 
n.e. England and largest of the United Kingdom. 
York is bordered on the n. by Westmorland and 
Durham, on the e. by the North Sea, on the s. by 
Lincolnshire-Lindsey, Nottinghamshire, and 


Derbyshire, and on the w. by Cheshire and Lan 
cashire. It is divided into three jurisdictions 
known as East Riding, West Riding, and North 
Riding, that, for administrative purposes, f orrr 
separate counties. The surface of Yorkshire isdi 
versified, the Pennine Chain (q.v.) occupying 
the w. part, with lower groups of hills in the t 
The central portion forms the valley of the 
Ouse, which enters the Humber estuary on the 
s. boundary. Other rivers of the county include 
the Aire, Derwent, Swale, and Wharfe. In East 
Riding, chiefly an agricultural region, is the city 
of Hull (q.v.), a leading seaport of Great Britain. 
North Riding, also agricultural, contains the 
manufacturing city of Teesside. West Riding is a 
leading manufacturing district; of chief impor- 
tance is the textile industry, centered in Leeds 
and the steel industry in Sheffield (qq.v.). The 
county is rich in coal (West Riding) and iron 
(North Riding), and basalt and limestone are 
quarried. A number of popular resorts are lo- 
cated along the coast. Other important cities are 
York (q.v.) and the administrative centers of 
Beverly in East Riding, Northallerton in North 
Riding, and Wakefield (q.v.) in West Riding. 

Prior to the Roman conquest the region com- 
prising present-day Yorkshire was inhabited by 
the Brigantes, a powerful Brythonic tribe (see 
Celtic Peoples and Languages). The region 
formed part of the Anglo-Saxon kingdom of 
Northumbria (q.v.) in later times. In the 9th cen- 
tury it was largely settled by Danish invaders. 
Much of the county was laid waste during the 
Norman Conquest. Yorkshire is rich in architec- 
tural landmarks, including cathedrals and ruined 
castles and abbeys. Area, 6089 sq.mi.; pop. 
(1971) 7,469,600. 

YORKSHIRE TERRIER, type of toy terrier (q.v.) 
bred in Lancashire and Yorkshire, England, from 
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a number of other terriers, principally the Skye 
and the Manchester terriers; it was first exhib- 
ited at a dog show in 1861, in England, and the 
first definite use of its present name was in 1886. 
The dog was a favorite as a pet of the English ar- 
istocracy in the last quarter of the 19th century; 
it was first imported into the United States in 
1880. It has a small, flat head; small, V-shaped 
ears; medium-sized dark eyes; a compact body; 
and straight legs that are covered with hair that 
is tan or golden tan in color. The Yorkshire ter- 
rier has a coat of moderately long, glossy hair of 
silky texture. In color the animal is a dark steel 
blue from the back of the skull to the root of the 
tail; the head is a golden tan; and the chest is a 
bright tan. The Yorkshire terrier weighs from 4 
to 12 lb. 

YORKTOWN, SIEGE OF, in American history, 
name applied to military engagements fought at 
Yorktown, Va., one at the end of the American 
Revolution and the other during the American 
Civil War. 

Siege of Yorktown (1781), final major action 
of the American Revolution (q.v.), concluded by 
the surrender of British troops on Oct. 19, 1781. 
During the action American and French land 
forces under General George Washington, col- 
laborating with a French fleet commanded by 
Admiral Comte de Grasse, surrounded the Brit- 
ish under Charles Cornwallis, 1st Marquis Corn- 
wallis (qq.v.), second in command of the British 
forces in North America. The siege lasted 
twenty days. The surrender of Cornwallis re- 
sulted in the resignation of the British prime 
minister, Frederick North (q.v.), 2nd Earl of Guil- 
ford, and brought to power more conciliatory 
leaders. The latter accepted the terms of the 
Treaty of Paris, signed on Sept. 3, 1783, which 
officially ended the war; see Paris, Treaty of. 

Prior to the action at Yorktown, Cornwallis 
had moved north from North Carolina in an un- 
successful effort to draw the pursuit of Ameri- 
can forces led by General Nathanael Greene 
(q.v.). In Virginia the British advanced against 
militia under the French commander the Mar- 
quis de Lafayette (q.v.), but Cornwallis would 
not enter the interior regions and subsequently 
withdrew to Williamsburg, where he received 
orders to establish defensive positions on 
Chesapeake Bay. The British fortified Yorktown 
and the town of Gloucester, on the opposite 
side of the York R. Lafayette and a small force of 
Americans, who had followed Cornwallis to 
Yorktown, notified Washington, encamped in 
West Point, N.Y., of the British position and 
preparations. 

Soon after receiving the news Washington 


decided to launch a surprise attack on Cornwal- 
lis. Leaving some 3000 troops behind to defend 
the forts along the Hudson R. and to mislead the 
British command in New York City about his 
main objective, Washington set out for Virginia 
about the middle of August. His force num- 
bered about 7000 men, including French regular 
troops under the Comte de Rochambeau (q.v.). 
They arrived at Williamsburg on Sept. 14, 1781. 
Meanwhile a French fleet under de Grasse had 
succeeded in blockading Chesapeake Bay, thus 
preventing a possible British escape. Sn addi- 
tion, about 3000 French troops had landed from 
Grasse's ships and joined Washington's army. 

The American and French troops reached 
Torktown on Sept. 26. Some 15,000 strong, they 
laid siege to the British positions. American as- 
sault forces captured two British strongholds on 
the night of Oct. 14, and a British counterattack 
proved ineffective. Recognizing the hopeless- 
ness of his position, Cornwallis requested a 
truce on Oct. 17 and signed articles of surrender 
two days later. A British reinforcement of 7000 
troops under Sir Henry Clinton (q.v.) turned 
back to New York after receiving news of the 
surrender on Oct. 24. 

Washington achieved the victory at Yorktown 
by coordinating his widely scattered land and 
sea forces, and his effort is generally considered 
one of the most skillful military operations in 
history. Although peace was not officially pro- 
claimed until 1783, hostilities virtually ceased 
after the siege. 

Siege of Yorktown (1862), engagement of the 
American Civil War. On April 5, 1862, the Union 
Army of the Potomac, commanded by Genera! 
George Brinton McClellan (q.v.), surrounded 
Yorktown, which was held by Confederate 
forces under General Joseph Eggleston Johnston 
(q.v.). The siege continued until May 3, when 
Johnston withdrew in the direction of Rich- 
mond before McClellan could make use of 
newly arrived artillery. See Civil War, The Ameri- 
can. 

YORUBA, Sudanic-speaking African people 
inhabiting southwest Nigeria. The Yoruba are 
predominantly town dwellers who practice hoe 
agriculture and are well known as traders and 
craftsmen. Yoruba artists have produced master- 
pieces of woodcarving and bronze casting, 
some of which date from as early as the 13th 
century; see African Art. The Yoruba religion is 
animistic, and numerous gods are worshiped. 

The early history of the Yoruba is obscure. By 
the 17th century their leaders had succeeded in 
establishing a strong and flourishing state, the 
kingdom of Oyo, in the region between Daho- 
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Wooden mask , carved by a contemporary artist of the 
Yoruba people. Museum of Primitive Art 


mey and the Niger R. Oyo disintegrated into nu- 
merous petty kingdoms during the first half of 
the 19th century. Toward the end of the 19th 
century the Yoruba came under British control. 
They now comprise about 16 percent of the 
population of Nigeria, living chiefly in the city 
of Ibadan (q.v.) . 

YOSEMITE NATIONAL PARK, area of natural 
interest in central California, about 150 miles e. 
of San Francisco. The park covers an area of 
761,320.32 acres. The irregular E. boundary fol- 
lows the crest of the Sierra Nevada, from the w. 
watershed of which are derived the headwaters 
of the Tuolumne and Merced rivers. The Tu- 
olumne R. passes through the Hetch Hetchy 
Valley, becoming the water-supply source for 
San Francisco; the Merced enters the famous 
Yosemite Valley, a narrow gorge about 7 mi. 
long and about 1 mi. wide, formed by the action 
of the river and by glacial erosion during the Ice 
Age. 

Scenic Phenomena. The Yosemite Valley is 
celebrated for some of the most spectacular 
scenery in the world: beautiful rock formations, 
gigantic waterfalls, striking heights, and lovely 
meadows and forested areas. Great precipices 
of granite rise sharply from the valley floor, 
which is about 4000 ft. above sea level. Among 
these towering cliffs are Clouds Rest (9926 ft.). 


Half Dome (8842 ft.), Eagle Peak (7773 ft.), and El 
Capitan (7569 ft.). 

The waterfalls in the valley include a magnifi- 
cent group of cataracts. Yosemite Falls (2425 ft.) 
consists of Upper Yosemite Fall with a drop of 
1430 ft., a series of leaping cascades falling an- 
other 675 ft., and finally Lower Yosemite Fall 
with a drop of 320 ft. Other celebrated cataracts 
are Ribbon Fall, with an uninterrupted drop of 
1612 ft.; Bridalveil Fall (620 ft.), which ends in a 
delicate misty spray; and Vernal Fall (317 ft.), 
noted for the rainbow hues in its sparkling wa- 
ters. The falls are seen to best advantage in May 
and June; by mid-August many of them may be 
dry because of insufficient rain or snow. 

The park has numerous other attractions in 
addition to Yosemite Valley. Some of the great 
peaks of the Sierra Nevada are situated on the i. 
boundary; the highest peak is Mt. Lyell (13,114 
ft.). Glacier Point, 3254 ft. above the valley floor, 
commands the most breathtaking view of the 
valley and of the High Sierras. The Grand Can- 
yon of the Tuolumne contains many waterfalls, 
of which the most famous is Waterwheel Falls, 
so called because of the great arcs of water 
thrown high into the air by the projecting rocks 
of the river bottom. The Tuolumne Meadows 
area near the upper end of the river is noted as a 
camping site. 

Plant and Animal Life. The Mariposa, Tu- 
olumne, and Merced groves of giant sequoia 
(q.v.) trees are of great interest; one, the Grizzly 
Giant in the Mariposa Grove, is believed to be 
about 3800 years old; it has a maximum base di- 
ameter of 34.7 ft., and is 209 ft. tall. An automo- 
bile road passed through an opening in the 
Wawona Tree in the Mariposa Grove until the 
tree was felled by heavy snow in 1969. Plant and 
animal life of the park includes about 60 species 
of mammals, of which bear and deer are most 
common; 200 species of birds; 1300 varieties of 
flowering plants; and 31 species of trees. 
Activities. The main park museum, at Govern- 
ment Center in Yosemite Valley, has exhibits of 
geology, plant and animal life, and of Indian 
culture of the region. The park has about 700 mi. 
of hiking and riding trails, and lodges, camps, 
and hotels are provided for tourists. The park is 
open all year, with facilities for winter sports, 
notably at Badger Pass. 

History. White men probably saw Yosemite 
Valley as early as 1833, but it was not generally 
known until 1851, when a band of militia, 
known as the Mariposa battalion, entered the 
area. In 1864 the valley and the Mariposa Grove 
of Big Trees were set aside by act of Congress to 
be administered as a public trust by the State of 
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California, In 1890 the Yosemite National Park, 
including the valley and adjacent high-moun- 
tain country, was established by act of Congress, 
and in 1906 Yosemite Valley and the Mariposa 
Grove were ceded to the Federal government 
by the State. The park is administered by the 
National Park Service (q.v.). 

YOSU, city and port of South Korea, in South 
Cholla Province, on a bay of the Korea Strait, 75 
miles s.w. of Pusan. At the tip of a peninsula, it is 
a rail-spur terminus and exports fish, rice, silk, 
and seaweed. Industries include rice refining, 


View of the Yosemite Valley , with the cliffs of El Capi- 
tan on the left , Clouds Rest and Half Dome in the dis- 
tance, and Bridalveil Fall in front of Cathedral Rocks at 
the right. Ralph H. Anderson - National Park Service 


the motion picture Flying Down to Rio. His 
other well-known songs include “Without A 
Song", “Sometimes I'm happy", "Halleluja", and 
“Time on My Hands". 

YOUNG, Brigham (1801 -17), leader of the 
Church of jesus Christ of Latter-day Saints, fre- 
quently referred to as Mormons (q.v.), and colo- 
nizer of Utah (q.v.), born in Whitingham, Vt. He 


boatbuilding, silk processing, fish packing, and 
the manufacture of rubber products. Also 
known as Yeosu, the city was called Reisui by 
the japanese. Pop. (1970) 113,651. 

YOUMANS, Vincent (1898-1946), American 
composer of popular music, born in New York 
City. He enlisted in the Navy during World War 
I and served at the Great Lakes Naval Training 
Station in Illinois, where he wrote and produced 
musical entertainment for the servicemen. His 


spent his boyhood in the farm country of Ver- 
mont and western New York and received only 
two months of formal schooling. Subsequently 
he worked as a carpenter, glazier, and journey- 
man painter. In 1829 he settled in the town of 
Mendon, N.Y. There he met a brother and disci- 
ple of Joseph Smith (q.v.), founder and prophet 
of the Mormons. Smith's brother converted 
Young, previously a Methodist (see Methodism), 
to Mormonism, and on April 14, 1832, he was 


first popular song success was “Oh Me! Oh My! 
Oh You!" featured in his musical Two Little 
Girls in Blue (1921). The score of his famed mu- 
sical comedy No, No, Nanette (1925) contained 
the still popular hit songs “Tea for Two" and “I 
Want to Be Happy". During the next decade 
Youmans wrote other successful shows, notably 
Hit the Deck (1927), Great Day (1929), and Take 
a Chance (1932). In 1933 he wrote the score for 


baptized and confirmed in the church. Young 
quickly distinguished himself as a preacher and 
evangelist in the area around Mendon; within 
the year he was ordained an elder (q.v.). 

Between 1833 and 1836 his fame and stature 
within the Mormon movement rapidly in- 
creased. About 1833 he organized a group of 
Mormons in the eastern States and led them to 
Kirtland, Ohio, where Joseph Smith had estab- 
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lished headquarters. At Kirtland, Young met 
Smith for the first time. Impressed by Young's 
zeal and persuasive powers. Smith sent him into 
the surrounding States and Canada on a variety 
of missionary assignments. When, in 1835, the 
Mormons created a Quorum, or Council, of 
Twelve Apostles with powers second only to 
those of Smith, Young was named one of the 
apostles. In 1836 he was elected president of the 
Quorum. He was a strong figure in the move- 
ment during the period of persecution climaxed 
(1838) by the migration to Hancock County, III., 
and the establishment there of Nauvoo as the 
new center of Mormonism. 

From 1839 to 1841 Young worked with 
the Mormon mission in Liverpool, England, 
preaching and distributing religious literature; 
he arranged for the emigration of about 70,000 
converts from Europe to America. He returned 
to the United States in 1841 and for several years 
served as a missionary in the eastern States. 
After the shooting of Joseph Smith by a lynch 
mob in 1844, Young was elected acting presi- 
dent of the Mormon Church and henceforth 
was its leader. 

As a result of sentiment against their group in 
Illinois, Young and his colleagues decided to 
leave Nauvoo. In 1846-47 he organized and su- 
pervised the migration of almost 5000 Mormons 
across the Great Plains and the Rocky Mts. into 
the arid Great Basin. There, in Great Salt Lake 
Valley, he founded in July, 1847 Great Salt Lake 


Brigham Young American Museum of Photography 



City. On Dec. 5, 1847, he was formally elected 
head of the Mormon Church. 

Under Young's autocratic leadership Salt Lake 
City and the surrounding region soon became 
the Zion (q.v.), or promised land, that the Mor- 
mons had long sought. His followers built ex- 
tensive irrigation projects; developed farms, 
small businesses, and cooperative stores; and 
set up a legislature, public school, and two insti- 
tutions of higher learning. In 1850 the Congress 
of the United States enacted legislation estab- 
lishing the region, previously known as the State 
of Deseret, as the Territory of Utah. Young was 
made territorial governor. 

In August, 1852, Young publicly endorsed the 
doctrine of polygamy (q.v.), basing his pro- 
nouncement on a revelation said to have been 
experienced by Joseph Smith in 1843. His open 
advocacy of the doctrine disturbed the Federal 
government and the non-Mormon residents of 
Utah. Finally, in 1857, President James Buchanan 
(q.v.) appointed a new territorial governor. 
Young refused to relinquish his post, and when 
rumors of an armed Mormon rebellion reached 
Washington, the President sent a body of Fed- 
eral troops to Utah. Hostilities were averted, 
largely as a result of Young's statesmanship, and 
the new governor was installed without inci- 
dent. Nonetheless, as president of the church, 
Young continued to play a dominant role in 
Utah. In 1871 he was indicted on a polygamy 
charge but was not convicted. Young is be- 
lieved to have married twenty-seven times and 
was survived by seventeen wives and fifty-seven 
children. 

YOUNG, Charles Augustus (1834-1908), Amer- 
ican astronomer, born in Hanover, N.H., and ed- 
ucated at Dartmouth College. He was professor 
of mathematics, natural philosophy, and astron- 
omy at Western Reserve College from 1857 to 
1866, when he was appointed professor of natu- 
ral philosophy and astronomy at Dartmouth. In 
1877 he became professor of astronomy at 
Princeton University and remained in that post 
until 1905. Young specialized in research into 
the physics of solar activity and was a pioneer in 
the application of spectroscopic methods to as- 
tronomical studies; see Spectrum: Spectro- 
scopes. He is noted particularly for his discovery 
in 1870 of the so-called reversing layer above 
the solar photosphere; see Sun. His works in- 
clude The Sun (1882), Elements of Astronomy 
(1890), and Manual of Astronomy (1902). 
YOUNG, Cy, real name DENTON TRUE 
YOUNG (1867-1955), American baseball player, 
born in Gilmore, Ohio, In 1890, after playing for 
the Canton, Ohio, team of the Tri-State League, 
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he became a pitcher with the Cleveland, Ohio, 
club, then in the National League. Leaving the 
Cleveland team in 1898, he played for the Saint 
Louis (Mo.) Cardinals of the National League 
(1899-1900) and the Boston (Mass.) Red Sox of 
the American League (1901-08). On May 5, 1904, 
Young allowed no batters to reach first base, 
thereby becoming the first player in major- 
league history to pitch a perfect game. He re- 
tired from baseball in 1911, after playing two 
seasons for the Cleveland (Ohio) Indians of the 
American League and part of a season for the 
Boston (Mass.) Braves of the National League. 
During his twenty-two years in the major 
leagues Young pitched three no-hit games. He 
pitched in 906 games and won 511, setting two 
records that have never been equaled. In 1937 
he was elected to the National Baseball Hall of 
Fame; see Baseball Hall of Fame and Museum, Na- 
tional. 

YOUNG, Edward (1683-1765), British poet, 
born in Upham, Hampshire, England, and edu- 
cated at the University of Oxford. His tragedies 
Busiris and Revenge were produced at the 
Drury Lane Theatre in 1719 and 1721, respec- 
tively. These works were followed by The Uni- 
versal Passion (1725-28), a collection of verse 
satires that was highly acclaimed. From 1730 
until his death Young served as rector at 
Welwyn, Hertfordshire. There he wrote his 
masterpiece, The Complaint , or Night Thoughts 
on Life , Death and Immortality (1742-45), a long 
meditative essav in blank verse. Abounding in 
macabre imagery, Night Thoughts was the foun- 
tainhead of the so-called graveyard school of 
poetry. His poetry, now largely unread, influ- 
enced the development of Romanticism (q.v.) 
in England. His prose writings include Conjec- 
tures on Original Composition (1759), an essay 
in literary criticism that stresses the primary im- 
portance in poetry of individual genius. 
YOUNG, Owen D. (1874—1962), American 
lawyer and financier, born in Van Hornesville, 
N.Y., and educated at Saint Lawrence University 
and Boston University Law School. He practiced 
law in Boston from 1896 to 1912, when he was 
appointed general counsel of the General Elec- 
tric Company. In 1919 Young supervised the for- 
mation of the Radio Corporation of America. He 
served as chairman of its board of directors from 
1922 to 1939 and as acting chairman from 1942 
to 1944. After World War I, he became a mem- 
ber of the committee of experts established by 
the Allied Reparations Commission; see Repara- 
tions. He helped to draft the Dawes Plan, which 
set forth the manner of payment and the yearly 
sum required from the German government. In 


1929 he formulated the so-called Young Plan of 
Reparations, that superseded the Dawes Plan. 
YOUNG, Thomas (1773-1829), British physi- 
cist, physician, and Egyptologist, born in Milver- 
ton, Somersetshire, England, and educated at 
Edinburgh, Gottingen, and Cambridge universi- 
ties. In 1796 he obtained a medical degree at 
Gottingen, and in 1799 he began to practice 
medicine in London. From 1802 until his death 
he was foreign secretary of the Royal Society. In 
1811 Young was appointed to the staff of Saint 
George's Hospital, London. He served on several 
official scientific commissions, and after 1818 he 
was secretary to the Board of Longitude and ed- 
itor of the Nautical Almanac. 

Young is best known for his outstanding con- 
tributions in the field of optics (q.v.). He discov- 
ered the phenomenon of interference (q.v.), 
which helped to establish the wave nature of 
light. He was the first to describe and measure 
astigmatism ( see Vision: Sight Defects) and to 
develop a physiological explanation of color 
sensation. Young is noted also for his work on 
the theories of capillarity and of elasticity 
(qq.v.). He also assisted in deciphering the 
Egyptian hieroglyphics inscribed on the Rosetta 
Stone (q.v.). Among his important writings are 
works on medicine, Egyptology, and physics. 
YOUNG, Whitney M(oore), Jr. (1921-71), 
American Negro civil-rights leader and social 
worker, born in Lincoln Ridge, Ky. After receiv- 
ing his B.S. degree from Kentucky State College 
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in 1941, he served in the United States Army in 
Europe in World War II. After his discharge he 
did graduate work at Massachusetts Institute of 
Technology and the University of Minnesota, 
from which he received an M.A. degree in 1947. 
In 1948 he joined the National Urban League 
(q.v.) as industrial relations secretary for the af- 
filiate in Saint Paul, Minn. In 1950 Young moved 
to Omaha, Nebr., to become executive secretary 
of the Omaha branch of the Urban League; he 
also lectured at the University of Nebraska 
School of Social Work and at Creighton Univer- 
sity in Omaha. Beginning in 1954 Young served 
as dean of the Atlanta (Ga.) University School of 
Social Work. He left that position in 1961 to be- 
come executive director of the National Urban 
League at its headquarters in New York City. 
Among the programs proposed by Young was 
the so-called domestic Marshall plan, the aims 
of which were to bring social, economic, and 
educational benefits to deprived Negroes. 

See also Negroes in the United States: History: 
The Civil-Rights Movement. 

YOUNG MEN'S AND YOUNG WOMEN'S 
HEBREW ASSOCIATION (Y.M.-Y.W.H.A.). 
See jtwiSH Community Center. 

YOUNG MEN'S CHRISTIAN ASSOCIATION, 
known as Y.M.C.A., international organization 
fostering constructive social, physical, and edu- 
cational activities for youths and adults of both 
sexes. The association adheres to Christian prin- 
ciples, but imposes no religious qualifications 
on its members. In 1972 the world body, known 
as the World's Alliance of Y.M.C.A.'s, consisted 
of 85 national councils, which in turn consisted 
of 1240 local associations. The United States had 
1834 Y.M.C.A. branches and a membership of 
5,407,712. 

Activities. Facilities of a Y.M.C.A. branch com- 
monly include a gymnasium and swimming 
pool, social and hobby center, classrooms and 
workshops, and modern living accommoda- 
tions. Specialized programs are maintained for 
railroad and industrial workers, college stu- 
dents, armed forces personnel, and a variety of 
cultural and age groups. Notable among the 
teen-age groups are Hi-Y clubs for high-school 
boys, which teach democracy in practice as well 
as theory. Members often make field trips to 
State legislatures and government agencies. A 
companion Y.M.C.A. group, the Tri-Hi-Y, func- 
tions similarly among girls. Other popular activi- 
ties include summer camping, vocational and 
personal counseling, father-and-son Indian 
Guide projects, and a full schedule of day and 
night classes. In 1972 about 3,131,370 persons 
participated in Y.M.C.A. courses of instruction; 


6,300,000 persons registered in groups, of which 
classes are one category. More than 32,000,000 
adults attended "Y"-sponsored events. In 1972 
the Y.M.C.A. organization had 1,659,244 female 
members. 

Affiliations. The great majority of Y.M.C.A. ac- 
tivities are led by volunteers, who number 
522,026, compared with 52,702 paid leaders. 
Branches of the Y.M.C.A. are self-governed, in- 
dependent units supported financially by 
United Fund (q.v.) drives, membership fees, and 
direct contributions by the public. Almost all 
Y.M.C.A. branches are affiliated with regional 
and State Y groups, as well as with the national 
council of Y.M.C.A/s in the U.S., which helps set 
policy for local branches. Through its national 
board, the council also maintains research, pub- 
licity, and purchasing departments and pub- 
lishes the National Council Bulletin and the 
y.m.c.a. yearbook. The International Committee 
of the U.S. and Canada operates Y.M.C.A. World 
Service. The American Y.M.C.A. movement also 
participates in the Y.M.C.A. World Alliance. 

Notable Y.M.C.A. contributions to American 
life include the invention and development of 
basketball and volleyball (qq.v.). The Y.M.C.A. 
symbol is a red triangle representing spirit, 
mind, and body. 

History* The Y.M.C.A. was founded in London 
in 1844 to combat unhealthy social conditions 
arising from the industrial revolution (q.v.). The 
expansion of commerce and industry brought 
many young men from rural areas into the in- 
dustrial centers of Europe and England. After 
working hours these youths were often drawn 
toward gambling houses, cheap dance halls, and 
other undesirable establishments. In 1844 the 
British humanitarian Sir George Williams (q.v.) 
organized the first Young Men's Christian Asso- 
ciation, which attempted to combat idleness 
among young businessmen by means of Bible 
classes and prayer meetings. The Y.M.C.A. idea 
proved highly popular, and by 1851 Great Britain 
had 24 associations with a combined mem- 
bership of 2700. 

The Y.M.C.A. movement spread to industrial 
centers in North America and Europe in 1851. 
On Dec. 29 of that year the first Y.M.C.A. in the 
U.S. was founded in Boston, Mass. Similar 
groups were founded in New York, Philadel- 
phia, and other cities, and by 1854, 26 associa- 
tions had been formed in the U.S. and Canada. 
During 1854 the first North American Y.M.C.A. 
convention was held in Buffalo, N.Y. 

In Europe, George Williams and his associates 
introduced the Y.M.C.A. movement to Paris and 
other major capitals. By 1854, 397 associations 
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had 30,360 members in seven countries. In the 
same year the first international Y.M.C.A. con- 
vention opened in Paris. 

In 1861 the outbreak of the American Civil 
War virtually paralyzed the Y.M.C.A. movement 
in the U.S., but the adoption of a new war pro- 
gram soon revitalized the organization. In 1862 
the association formed the first civilian volun- 
teer organization dedicated to the welfare of 
war prisoners and other servicemen. 

From 1878 to 1916 the scope and variety of 
Y.M.C.A. work increased steadily. During this 
period American membership rose from 99/000 
to 600/000. Among the leaders directing the ex- 
pansion of the Y.M.C.A. were the American ed- 
ucators Robert Ross McBurney (1837-98) and 
Luther Halsey Gulick (1865-1918). In 1885 a col- 
lege for the training of Y.M.C.A. supervisory per- 
sonnel was founded at Springfield, Mass. 

During World War I the Y.M.C.A. accom- 
plished a prodigious task of war relief and 
served, particularly, to aid the American Expedi- 
tionary Forces. The economic depression of the 
1930's forced the Y.M.C.A. to curtail its program 
drastically. By 1940, however, membership had 
risen to 1,224,400 and combined capital invest- 
ments totaled $267,000,000. 

In 1941 the Y.M.C.A. joined with six other or- 
ganizations to form the United Service Organi- 
zations (q.v.), or U.S.O., which supplied enter- 
tainment, social services, and spiritual guidance 
for the U.S. armed services throughout World 
War II. After the war, the Y.M.C.A. instituted an 
extensive counseling program for armed-forces 
veterans. 


YOUNGSTOWN, city of Ohio, in Mahoning 
and Trumbull counties, and county seat of Ma- 
honing Co., on the Mahoning R., about 45 miles 
e. of Akron. The city is served by several rail- 
roads and airlines. An industrial center, Youngs- 
town is one of the leading steel-producing cen- 
ters in the United States. The city also has plants 
producing automobile parts, electronic equip- 
ment, pig iron, rubber products, and steel-mill 
equipment. Youngstown is the site of Youngs- 
town State University, founded in 1908, and the 
Butler Art Institute. 

The site of present-day Youngstown was part 
of the Western Reserve (q.v.) and was pur- 
chased about 1796 by John Young (1763-1825) a 
settler from New York for whom the city is 
named. Youngstown was incorporated as a 
town in 1848 and as a city in 1867; it became the 
county seat in 1876. Pop. (1960) 166,689; (1970) 
139,788. 

YOUNG TURKS. See Turkey: History: Consti- 
tutional Monarchy. 

YOUNG WOMEN'S CHRISTIAN ASSOCIA- 
TION, known as Y.W.C.A., international organ- 
ization fostering personal and social develop- 
ment among young women. The organization, 
known officially as the World Young Women's 
Christian Association and consisting of 
branches in 83 countries in 1972, functions 
within the framework of Christian principles, 
but adherence to the Christian faith is not a pre- 

Folk singers encourage their young audience to sing 
along during a special cultural event sponsored by a 
branch of the Y.W.C.A. of Philadelphia, Pa. y.w.c.a. 
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United Service Organizations (q.v.). The paid 
professional staff numbered 3085, volunteers 
about 169,000. The Y.W.C.A. also worked in 
cooperation with the Federal government in 
operation of a vocational training program 
known as the Job Corps-Y.W.C.A. Residence 
Program. 

In 1972 the American Y.W.C.A. gave assist- 
ance to forty-seven countries through the chan- 
nels of the World Y.W.C.A. Mutual Service and 
Development Program. The organization pro- 
vides funds to establish and build Y.W.C.A. fa- 
cilities abroad and to meet emergencies caused 
by war or natural disaster. After World War II 
the Y.W.C.A., cooperating with other world or- 
ganizations and with the United Nations, as- 
sisted in rehabilitating and resettling war vic- 
tims. 

History. The World Y.W.C.A. developed from 
two separate organizations established in Eng- 
land in 1855. One, called the Prayer Union, was 
designed to safeguard the spiritual welfare of 
women and girls; the other, known as the Gen- 
eral Female Training Institute, was founded as a 
home for nurses returning from the Crimean 
War (q.v.). The organizations subsequently 
merged as the Young Women's Christian Asso- 


ciation, The movement spread to the U.S. in 
1858, when the Ladies' Christian Association 
was founded in New York City to pray and labor 
for the "temporal, moral, and spiritual welfare 
of the self-supporting young woman". Later in 
1858 an association established in Boston, Mass., 
to deal with the working conditions and hous- 
ing problems of young working women became 
the first association to be known under the 
name now used. 

Decent living quarters and spiritual guidance 
for young working women, particularly those 
separated from their homes and families, were 
the first concern of the American Y.W.C.A. Dur- 
ing the last two decades of the 19th century its 
program was widened to include physical train- 
ing and classes in sewing, typing, bookkeeping, 
science, music, and penmanship. Following the 
example of the Young Men's Christian Associa- 
tion (q.v.), or Y.M.C.A., the Y.W.C.A. also estab- 
lished college and university branches. A camp- 
ing program to provide inexpensive summer 
vacations for working girls, was instituted with 
the opening (1874) of Sea Rest, a resort in Atlan- 
tic City, N.J. In its campaign to improve condi- 
tions for working girls and women, the Y.W.C.A. 
consistently pressed for remedial Federal legis- 



Gymnasium class in an 
association established 
in Boston. The Massa- 
chusetts group was the 
first in the U.S. to use the 
name Young Women's 
Christian Association. 

Y.W.C.A. 
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lation, including laws limiting the working day 
to eight hours and allowing the unrestricted or- 
ganization of labor; see Labor Legislation; 
Women, Employment of. National headquarters of 
the Y.W.C.A. are located in New York City. 
YPRES or IEPER, town of Belgium, in West 
Flanders Province, 28 miles s.w. of Bruges, and 
about 10 miles e. of the border with France. A 
textile center noted for its cotton and woolen 
goods, Ypres also produces soap, beverages, and 
metal products. Local points of interest include 
a Gothic cathedral and the Cloth Hall, both of 
which date from the 13th century and were re- 
stored after World War I. During the Middle 
Ages (q.v.) Ypres had an estimated population 
of 2CX),000 and was one of the foremost com- 
mercial centers of Europe. The town declined in 
commercial importance after the 16th century, 
largely because its strategic position made it a 
favorite battleground during wars between the 
major European powers. During World War I 
Ypres was the site of several major battles and 
was almost completely devastated. Pop. (1970 
est.) 18,000. 

YPRES, BATTLE OF, name applied to three 
battles of World War I (q.v.) fought in and 
around the town of Ypres, Belgium. Throughout 
the war Ypres was under constant attack as the 
key point of an Allied salient that blocked a 
German approach to the English Channel. 

Battle of Ypres (Oct. 30-Nov. 24, 1914). The 
first battle at Ypres took place when outnum- 
bered British, French, and Belgian troops re- 
sisted a German offensive aimed at the French 
ports of Calais and Dunkirk on the English 
Channel. The offensive, potentially disastrous to 
the Allied cause, was finally stemmed after 
thirty-four days of heavy fighting. The battle re- 
sulted in fixed military positions, initiating the 
long period of trench warfare on the western 
front. 

Battle of Ypres (April 22-May 25, 1915). The 

second battle at Ypres occurred when the Ger- 
mans carried out an experiment with a new mil- 
itary weapon, poisonous chlorine gas; see Gas 
Warfare. After five weeks of fighting, a stale- 
mate existed and the Germans brought the bat- 
tle to an end. German losses totaled about 
35,000 officers and men; Allied casualties num- 
bered approximately 60,000. 

Battle of Ypres (July 31-Nov. 10, 1917). 
Known also as the Passchendaele campaign, the 
third battle at Ypres was precipitated by a mas- 
sive British offensive directed against enemy in- 
stallations. In its initial phase the operation suc- 
ceeded brilliantly. On June 7, 1917, British forces 
took the strategically important village of Mes- 


sines, the heights of which commanded miles of 
German-occupied territory. The second phase 
of the offensive (July 31-Nov. 10) proved disas- 
trous, however. Prolonged rainfall and heavy Al- 
lied bombardment had transformed the battle- 
field into an almost impassable swamp, and the 
Germans, operating from concrete pillboxes, 
took a heavy toll of Allied troops with mustard 
gas and machine-gun fire. After months of bitter 
fighting in deep mud, Canadian infantrymen 
captured the ruined village of Passchendaele. At 
this point the Allied command halted the offen- 
sive. Allied troops had pushed the German lines 
back only 5 mi. at a cost of 400,000 Allied casual- 
ties. 

YPSILANITi, city of Michigan, in Washtenaw 
Co., on the Huron R., about 35 miles w. of De- 
troit. The city is served by railroad and a munici- 
pal airport. An educational and manufacturing 
center, in Ypsilanti are plants producing auto- 
mobiles and automobile parts, and paper and 
paper products. Eastern Michigan University, es- 
tablished in 1849, is located in Ypsilanti. Settled 
in 1823 on the site of a French fur-trading post, 
Ypsilanti was chartered as a city in 1858. The city 
was named for Demetrius Ypsilanti (1793-1832), 
a hero of the Greek war for independence. Pop. 
(1960) 20,957; (1970) 29,538. 

YSAYE, Eugene (1858-1931), Belgian violinist, 
born in Liege. He studied with both the Polish 
violinist Henryk Wieniawsky and the Belgian vi- 
olinist Henri Vieuxtemps (qq.v.). Ysaye was con- 
certmaster of a Berlin orchestra and later played 
on tour in Norway, Russia, France, and the 
United States. From 1886 to 1898 he was profes- 
sor at the Conservatory of Brussels, where he or- 
ganized the celebrated Ysaye quartet. In 1894 he 
established the Ysaye Concert Society in Brus- 
sels. After his retirement from the conservatory 
he continued to tour, and from 1918 to 1922 he 
was conductor of the Cincinnati Symphony Or- 
chestra. The annual Ysaye International Violin 
Contest was inaugurated by the Belgian crown 
in 1937. 

YTTERBIUM, or ALDEBARANIUM, bivalent or 
trivalent metallic element, belonging to the yt- 
trium group of rare earths (q.v.), with at.no. 70, 
at.wt. 173.04, b.p. about 1430° C. (2606° F.), m.p. 
about 824° C. (1515.2° F.), sp.gr. 6.54 to 6.98, and 
symbol Yb; see Yttrium. It has a bright, silvery 
luster, and is soft, malleable, and quite ductile. 
Ytterbium is stable in air and reacts very slowly 
with water to liberate hydrogen. The Swiss 
chemist Jean Charles de Marignac (1817-94) 
separated a new substance from the rare earths 
in 1878 and named it ytterbium. In 1907 and 
1908, however, the French chemist Georges Ur- 
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bain (1872-1938) and the Austrian chemist Carl 
Auer von Welsbach (q.v.) independently sepa- 
rated ytterbium into two elements. They named 
these elements neoytterbia or aldebaranium, 
now called ytterbium, and lutecia, now known 
as lutetium (q.v.). Ytterbium occurs in combina- 
tion with such minerals as xenotime, euxenite, 
monazite, and gadolinite, and is usually ex- 
tracted by distillation (q.v.). Ytterbium has po- 
tential applications in alloys, electronics, and 
magnetic materials. 

YTTRIUM, trivalent metallic element, one of 
the rare earths (q.v.), with at.no. 39, at.wt. 88.92, 
b.p. 3304° C (5979.2° F), m.p. estimated 1530° C 
(2786° F), sp.gr. 4.48, and symbol Y. It was dis- 
covered by the Swedish chemist Carl Gustav 
Mosander (1797-1858) in 1842, and isolated by 
the German chemist Friedrich Wohler (q.v.). It 
ranks twenty-eighth in abundance among the 
elements in the crust of the earth. Yttrium is 
found as an oxide in most of the rare-earth min- 
erals. It oxidizes readily in air to the oxide Y 2 O 3 , 
and dissolves in hot water to form the hydroxide 
Y(OH) 3 . The radioisotope (see Isotope) yttrium- 
91, produced in nuclear reactors, has a half-life 
(q.v.) of 57 days. Because of its high beta activity 
this isotope has important applications in the 
treatment of cancer. See Nuclear Energy. 

YUAN. See Kublai Khan. 

YUAN KIANG, alternate name of a river in 
China. See Red. 

YUAN SHIH-K'AI (1859-1916), Chinese mili- 
tary leader and statesman, born in Hsiangcheng, 
Ftohan Province. In 1885 he became the Chinese 
imperial resident in Korea, where he remained 
until 1894. In 1898 Yuan, after he prevented a 
plot against the Chinese empress dowager Tzu 
Hsi (q.v.) by disclosing to her the plans of the 
emperor, Kuang Hsu (1871-1908), was made 
governor of Shantung. He served as viceroy of 
Chihli (now Hopei) Province from 1901 to 1907. 
In 1908, after the deaths of Kuang Hsu and the 
empress dowager, he was forced into retirement 
by the regent of the new emperor. 

With the outbreak of revolution in 1911, Yuan 
was recalled to office and placed in charge of 
the imperial troops in northern China. By the 
last imperial edict of the Manchu regime, issued 
on Feb. 12, 1912, Yuan was appointed premier 
and authorized to form a republican govern- 
ment. Subsequently the revolutionary leader 
Sun Yat-sen (q.v.) resigned as provisional pres- 
ident of the Chinese republic in favor of Yuan, 
who held the provisional leadership until he 
was elected president in October, 1913. Within 
a year Sun and his party, the Kuomintang (q.v.), 
were outlawed, the parliament was dissolved, 


and Yuan had assumed dictatorial control of 
China. Late in 1915 his adherents secured pro- 
vincial approval of a plan to restore the monar- 
chy, with Yuan as emperor. Rebellion in the 
southern provinces forced him to delay hi.s ac- 
cession to the throne, and in April, 1916, he re- 
linquished executive authority to his advisory 
council. He died two months later. See China, 
People's Republic of: History: Imperial Decay 
and Foreign Pressure: Reform Movements and 
the Boxer Rebellion. 

YUBA CITY, city in California, and county seat 
of Sutter Co., on the Feather R. about 40 miles n. 
of Sacramento. The city packs locally grown 
peaches, nuts, and plums, and cans the toma- 
toes and asparagus that are grown in the vicin- 
ity. Gold is mined in the area. Founded in 1849, 
Yuba City was incorporated as a town in 1878 
and as a city in 1908. Pop. (1960) 11,507; (1970) 
13,986. 

YUCATAN, in physical geography, peninsula 
of Central America, projecting into the Atlantic 
Ocean in a n.e. direction and separating the 
Gulf of Mexico from the Caribbean Sea. It con- 
tains the Mexican States of Yucatan, Campeche, 
Quintana Roo, and part of Tabasco; all of British 
Honduras (Belize); and part of n. Guatemala. 
Physiographically, the peninsula is a coralline 
limestone tableland with an average elevation 
of less than 500 ft., except in parts of the s. 
where projecting spurs rise to a height of about 
1500 ft. Distinctive topographical features of the 
N. portion are the numerous limestone caverns 
and underground channels into which rain- 
water drains. The climate is generally hot, but 
the trade winds prevent the heat from becoming 
too intense. Maximum precipitation occurs dur- 
ing the summer season; the average rainfall 
ranges from about 20 in. annually in the N. to 
about 80 in. in the extreme s. 

In the N., henequen (q.v.), used in the pro- 
duction of rope, abounds. Along the coast are 
turtles, which yield commercially valuable tor- 
toise shell. In the humid s. sections are great 
forests of mahogany, vanilla, logwood, and oth- 
er valuable timber. Agriculture is an important 
occupation of the peninsula and the chief crops 
include coffee, corn, cotton, sugar cane, and to- 
bacco. The leading industry is the processing of 
henequen. The chief exports are chicle, used in 
the manufacture of chewing gum, and hene- 
quen. Most of the inhabitants of the peninsula 
are Maya Indians. The largest city of the penin- 
sula is Merida (q.v.), capital of Yucatan State; 
other important cities are Campeche, capital of 
Campeche State, and Belmopan (q.v.), capital of 
British Honduras. Points of interest in the penin- 
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sula, and of great archeological importance, are 
the ruins of the highly developed ancient Ma- 
yan civilization at Chichen-ltza (q.v.) and at Ux- 
mal; see Maya. 

The first white men to explore Yucatan were 
the Spanish, who arrived early in the 16th cen- 
tury. The Spanish conquistador Hernando 
Cortes (q.v.) crossed the base of the peninsula 
in 1525. Spain began the conquest of the Mayas 
a few years later and by 1549 approximately half 
the peninsula was under its domination. Span- 
ish hegemony over much of the region contin- 
ued until early in the 19th century, when Mex- 
ico and Central America won independence. 
Yucatan and Campeche were constituted sepa- 
rate States in 1862 and Quintana Roo was made 
a territory in 1902 and a State in 1975. Area of the 
peninsula, about 70,000 sq.mi. 

YUCCA, generic and common name of stiff- 
leaved, evergreen shrubs and trees belonging to 
the Lily family, Lileaceae. The genus contains 
about thirty species, which are native to North 
America and the West Indies. Several types are 
widely cultivated for their ornamental appear- 
ance and attractive flowers. The spearlike leaves 
are borne in tufts, and from the center of the 
tuft grows the large flower stalk, which bears a 
cluster of bell-shaped, drooping blossoms. Polli- 
nation rarely occurs except with the aid of the 
yucca moth (q.v.). The yucca is the State flower 
of New Mexico. 


The Spanish bayonet, Y. aloi folia, native to 
the West Indies, Mexico, and the southeastern 
United States, bears white flowers and grows to 
a height of 25 ft. Spanish dagger, Y. gloriosa, is 
native to the Atlantic coast from North Carolina 
to Florida; it bears white, reddish-tinged flowers 
and reaches a height of 8 ft. Adam's needle, Y. 
filamentosa , native to the eastern U.S., bears 
whitish flowers and attains a height of 12 ft. The 
species Y. glauca, native to the plains, bears 
greenish-white flowers and reaches a height of 
6 ft. A white-flowered species, Y. radiosa , is 
found in Texas, Arizona, and Mexico, and grows 
to a height of 20 ft. The Joshua tree, Y. brevi- 
folia , is found in the Mojave Desert of the 
southwestern U.S. and grows to a height of 30 ft. 
The tree was so named because its branches re- 
called the arm of the prophet Joshua as he 
pointed, spear in hand, to the city of At. The 
western Spanish bayonet, or datil yucca, Y. bac- 
cata, is native to Nevada, New Mexico, and 
southern Colorado, and bears dark-purple, edi- 
ble fruits. The mission bell, or Quixote plant, Y. 
whipplei, native to southern California, bears 
fragrant, creamy-white flowers and reaches a 
height of 6 ft. 

The coarse fibers obtained from the stem and 
foliage of many yucca plants were used in the 
manufacture of cordage; see Fiber. Many yuccas 
of the southeastern U.S. have grasslike leaves, 
known as bear grass, which are used as filling 
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for chair cushions and pillows. The roots of 
some species yield a fatty substance used in 
some countries as a substitute for soap (q.v.). 
The name "yucca" is commonly but incorrectly 
applied to the date yuccas of the genus Samu- 
ela. 

YUCCA HOUSE NATIONAL MONUMENT, 

area of historic interest in the State of Colorado, 
about 6 miles s.w. of Cortez. See National Park 
Service. 

YUCCA MOTH, common name of a small, 
white moth (q.v.), Tegeticula yuccasella, the sole 
insect pollinator of the plants known as yucca 
(q.v.). This species is found wherever yuccas 
grow wild, since the moths and the plants are 
interdependent for their respective reproduc- 
tion. To accomplish the fertilization of the 
yucca flowers, the female lays several eggs in the 
pistil, collects a wad of pollen from the stamen, 
returns to the pistil containing the eggs, and in- 
serts the pollen into the funnel-shaped stigma. 
Thus, she insures the growth of the seed pod, 
which provides the proper food for her off- 
spring. The larvae destroy only a few of the 
seeds produced in the pod. The interdepen- 
dence of yuccas and the yucca moths is an ex- 
cellent example of symbiosis (q.v.). 


YUGOSLAVIA, or JUGOSLAVIA, officially SO- 
CIALIST FEDERAL REPUBLIC OF YUGOSLAVIA, 
nation of s.e. Europe, on the Balkan Peninsula 
(q.v.). Yugoslavia is bounded on the n. by Aus- 
tria and Hungary, on the E. by Rumania and Bul- 
garia, on the s. by Greece and Albania, and on 
the w. by Albania, the Adriatic Sea, and Italy. 
The country lies between about lat. 40°5T N. 
and lat. 46°53' N. and between long. 13°23' E. 
and long. 23°02' E. It is the largest country on 
the Balkan Peninsula, with an area of 99,079 
sq.mi. 

THE LAND 

About three quarters of Yugoslavia is mountain- 
ous or hilly and about one quarter is lowland 
plain. Extensions of the Alps, including the Ju- 
lian Alps, occupy the n. portion of the country. 
Triglav (9393 ft.), the highest peak in Yugoslavia, 
is in this region. Western Yugoslavia is traversed 
by the Dinaric Alps, consisting of several parallel 
ranges. The coastal range is partially submerged, 
a phenomenon that accounts for numerous 
bays, gulfs, and inlets, and more than 1000 off- 
shore islands. Among other topographic fea- 
tures of the coastal region are occasional torren- 
tial rivers, numerous springs, and discontinuous 
strips of fertile land along the base of the uplift. 

View of Belgrade from the Sava River. 
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Kosovska Mitrovica . . 

.. E 3 

Kotor 

...D3 

Kragujevac 

.. .E 2 

Kraljevo 

. . .E 3 

Kranj 

. .B 1 

Kriievci 

...Cl 

KruSevac 

.. .E 3 

Kumanovo 

...E5 

Leskovac 

. , .E 3 

Livno 

...C 3 

Ljubljana 

...B2 

Loznica 

...D2 

Maglaj 

...D2 

Majdanpek 

...F 2 

Maribor 

...Bl 

Modriba 

...D2 

Mostar. 

...C3 

Nasibe 

...C2 

Negotin 

. ,,F2 

NikSib 

. ..D3 

NiS 

...E 3 

Novi Beograd . 

...FI 

Novi Pazar 

..E3 

Novi Sad 

...D2 

Novo Mesto 

...B2 

Novska 

..C2 

Ogulin 

. .B 2 

Ohrid 

. ..E4 

Opatija 

...B2 

Osijek 

...D2 

Parabrn 

. ..E3 

Peb 

...E3 

Petrinja 

...C2 

Piran 

...A 2 

Pirot 

...F3 

Pljevija 

...D3 

PoreC 

...A2 

Postojna 

...B2 

Poiarevac 

. ..E2 

Po2ega 

.. E3 


PreSevo 

Priboj 

Prijedor 

Prijepotje 

E 

D 

...... C 

o 

Prilep . * 

....E 

PriStina 

E 

Prizren 

E 

Prokuplje 

E 

Ptuj 

B 

Pula 

A 

RadoviS 

F 

Ragusa (Dubrovnik) C 

RaSka 

E 

Rijeka 

B 

Rogattca 

D 

Rovinj 

A 

Ruma 

D 

Sabac 

D 

Sanski Most .... 

C 

Sarajevo 

D 

Senj 

B 

Senta 

D 

Sibenik 

C 

Sin] 

C 

Sisak 

C 

Skofja Loka . . 

B 

Skopje 

E 

Skradin 

B 

Slavonska Poiega C 

Slavonski Brod. . 

D 

Smederevo 

E 

Sombor 

D 

Split 

. .. .C 

Sremska Mitrovica D 

Stip 

F 

Struga 

E 

Strumica 

F 

Subotica ... 

. ... D 

Surdultca 

F 

Sveto 2 arevo . . . 

E 

Svilajnac . ... 

E 

TeSanj 

...... .C 

Tetovo 

E 

Titograd 

D 

Titovo USice 

D 

Titov Veles 

E 

Travnik 

C 

Trbovlje 

B 

Trebmje 

D 

Trogir 

C 

Tr2ib 

B 

Tuzla 

D 

Ufcmj 

D 

Valjevo 

D 

Varaidin 

C 

VareS 

D 

Vmkovci 

D 

Virovitica 

C 


3 

3 

2 

3 

4 
3 
3 

3 
t 
2 

4 
3 
3 
2 
3 
2 
2 
2 
2 
3 
2 
2 
3 
3 
2 
1 
3 
3 
2 
2 
2 
2 

3 
2 

4 
4 
4 
1 
3 
3 
2 
2 
3 
3 

3 

4 
2 
1 
3 

3 
1 
2 

4 
2 
1 
2 
2 
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Vibegrad 

. . . ,D 3 

Vranje 

. . . .F 3 

Vrbas 

. . . D 2 

VrSac 

Fp 

Vukovar ... 

D 2 

Zadar 

. .. .8 2 

Zagreb 

.. .C2 

Zajebar 

F 3 

Zehica 

D 2 

Zrenjanin 

. . ,E2 

Zvorhik 

. ...D2 

Physical Features 


Bobotov Kuk (mt). 

. . .D3 

Bosna (nv.) 

D 2 

Brab(isL) 

C 3 

Gres (isi.) .... 

... .8 2 

Dalmatia (reg.) 

. . C 3 

Danube (riv.) ... . 

E 2 

Dinaric Alps (mts.). 

B 2, C3 

Drava (riv.) 

. . ..C2 

Drina(riv.) 

....0 2 

Dugi Otok (is!.). . . 

B 2 

Hvar (isi.) 

. .. C3 

Ibar (riv ) 

E 3 

Iron Gate (gorge) . . 

... -F 2 

Istria (pen.) 

. ... .A 2 

Juzna Morava (riv.) 

E 3 

Kamenjak (cape) . . 

.. A2 

Korab (mt.) 

E 4 

Korbula (isi ) 

C 3 

Kornat (isl.) . . 

B 3 

Lastovo (isl.) 

C 3 

Lim (riv.) 

. . , .D 3 

LoSinj (isl.) 

. .B 2 

Mtjet (isl.) 

... .C 3 

Mura (riv.) 

B t 

Neretva (riv.) . . 

. . . .D 3 

Ohrid (lake) 

E 4 

Pag (isl.) 

B 2 

Palagru2a (isl.) . . 

. ,..C3 

Prespa (lake) . . 

E 4 

Rab (isl ) 

B 2 

Ruen (Rujen) (mt) . 

F 3 

Sava (riv.) 

D 2 

Scutari (lake) 

.. . .D 3 

Slavonia (reg.) . . 

C 2 

Solta (isl.) 

C 3 

Tara (riv.) 

. ...03 

Timok (riv.) 

F 2 

Tisa (riv.) 

E 2 

Triglav (mt.) 

. . . .A 1 

Una (riv.) 

C 2 

Vardar (nv ) 

F 4 

Vetika Morava (riv.) 

... .E 2 

Vis (isl) 

C 3 

Vrbas (riv.) 

C 2 

Zirje (isi ) 

B 3 


The S. coastal region is known generally as Dal- 
matia (q.v.) Much of the Dinaric region inland 
from the coastal range is the Karst, a barren 
limestone plateau broken by depressions and 
ridges, averaging less than 2000 ft. in elevation. 
The Dinaric uplifts E. of the plateau are forested 
and considerably more elevated; the highest Di- 
naric summit is Djeravica (8740 ft.). High uplifts 
occur in s. Yugoslavia; Korab (9068 ft.), on the 
Albanian frontier, is the highest peak in this re- 
gion. Outcroppings of the Balkan Mts. and the 
Rhodope Mts. occur in the s.E section of 
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Yugoslavia, which is traversed by the Vardar and 
Morava rivers. The most extensive lowlands are 
situated in the n.e These lowlands, geologically 
an extension of the Alfold, the plain of Hungary, 
comprise a region of great fertility. The plain is 
traversed by the Danube R. and several of its 
tributaries, including the Drava, Sava, and Tisza 
rivers, in addition, important features of the hy- 
drographic system include three large lakes, 
namely Lake Scutari and Lake Ohrid, which lie 
partly in Albania, and Lake Prespa, which lies 
partly m Albania and partly in Greece 
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The town hall of Sarajevo , designed in Moorish-Byzan- 

tine Style. Yugoslav Information Center 


Climate. Yugoslavia has a highly diversified 
climate. The n. regions are under continental in- 
fluence and have warm summers and cold win- 
ters, with heavy snows at the higher altitudes. In 
the s., particularly along the Adriatic coast, a 
Mediterranean climate prevails, with warm, dry 
summers and mild, rainy winters. The annual 
temperature ranges between 120° F. in the sum- 
mer to -15° F. in winter. Annual precipitation 
varies from about 30 in. along the coast to 80 in. 
in the mountains. 

Natural Resources. Minerals are the primary 
natural resource of Yugoslavia, its deposits of 
antimony, lead, and bauxite being among the 
most significant in Europe. Other principal re- 
serves are bituminous coal in E. Serbia, iron ore 
in central Bosnia and Hercegovina, copper in e. 
Serbia, natural gas and petroleum in n.e. Slove- 
nia, zinc in east-central Serbia and n.e. Croatia, 
chromium in n. Macedonia and n. Serbia, and 
bauxite in the Karst regions of s.w. Croatia. 

Lignite, manganese, gold, mica, phosphorus, 
sulfur, asbestos, molybdenum, cobalt, and tung- 
sten are found in small amounts throughout the 
country. 

Plants and Animals. In the coastal area the 
vegetation is predominantly subtropical. The 
chief trees of this area are the palm, cypress, 
olive, orange, lemon, fig, and cherry; in addi- 
tion, evergreens, pomegranate shrubs, and 


grapevines are abundant. Other plants of the 
coastal area include the wild pyrethrum, rose- 
mary, sage, and laurel. In the lower mountain 
regions the deciduous trees include the oak, 
elm, maple, walnut, chestnut, willow, poplar, 
ash, and linden, as well as the plum, apple, and 
pear. At higher altitudes conifers, including the 
pine, fir, and juniper, are characteristic of plant 
life. 

The forests and mountains abound in large 
mammals, including the chamois, deer, roe- 
buck, bear, boar, and lynx. Small mammals, such 
as the rabbit, fox, otter, badger, squirrel, and 
weasel, are common in all parts of the country. 
Bird life includes various species of duck and 
goose and the eagle, heron, stork, magpie, crow, 
bluejay, dove, quail, pheasant, and partridge. 
Fish are abundant in the streams and lakes; 
among the principal freshwater species are the 
carp, catfish, sturgeon, pike, perch, trout, and 
eel. In the Adriatic Sea are several hundred spe- 
cies of fish, of which the most important for 
commercial fishing are the sardine, tuna, and 
mackerel. 

Soils. Most of the mountainous regions, which 
comprise about half of the area of Yugoslavia, 
are covered by relatively infertile gray podzolic 
soils composed chiefly of sand and small quan- 
tities of clay, iron oxides, and humus. The most 
fertile soil is a rich black earth found in the Al- 
fold. Also broad belts of fertile alluvial soils lie 
along the rivers which flow through the Alfold 
and along the valleys of the Morava and Vardar 
rivers in the s.E. Relatively fertile brown-earth 
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soils are found in parts of Serbia and Macedo- 
nia. Most of the soils along the Adriatic coast are 
of the red-earth variety, high in iron content and 
fow in humus. Scattered throughout the moun- 
tainous regions of the country are areas with 
shallow layers of a dark-colored earth suitable 
for grass crops. 

Waterpower. Total electric power production 
in Yugoslavia during the mid-1970's was about 
35 billion kw hours annually. Approximately 
16.4 billion kw hours were produced in hydro- 
electric plants. 

the people 

Most inhabitants of Yugoslavia belong to the 
southern group of the Slavs (q.v.); the name 
"Yugoslavia", in the Serbo-Croatian language 
Jugoslavija, means "land of the south Slavs". The 
principal south Slav groups in Yugoslavia, to- 
gether with the percentage which each com- 
prises of the total national population, are the 
Serbian (41), Croat (23), Slovene (9), Macedo- 
nian (5), and Montenegrin (3). Other Slavic ele- 
ments, which together make up slightly more 
than 1 percent of the population, are the Slovak, 
Bulgarian, Czech, Ruthenian, and Russian. 


About 11 percent of the population consists of 
non-Slavic peoples, including Albanians, Hun- 
garians, Turks, Germans, Rumanians, Vlachs, and 
Italians. About 6 percent of the population is 
classified officially as "unspecified Yugoslavs", a 
term which designates Muslims of Serbian or 
Croatian origin. 

Population. The population of Yugoslavia 
(census 1971) was 20,504,216. The overall popu- 
lation density is about 208 persons per sq.mi. 
(1971 est.), but varies widely from a maximum of 
221 persons per sq.mi. in Serbia to a minimum 
of 88 per sq.mi. in Montenegro. Approximately 
59 percent of the population of Yugoslavia is 
classified as rural. 

Political Divisions. The federal republic is 
composed of six constituent republics and two 
autonomous provinces. The constituent repub- 
lics, in descending order of size, are Serbia, Cro- 
atia, Bosnia and Hercegovina, Macedonia, Slo- 
venia, and Montenegro. The two autonomous 
provinces of Vojvodina and Kosovo are taken 
statistically as part of Serbia. 

Viaduct on the Jadranska Magistrate, the Adriatic high- 
way On the Croatian seacoast. Yugoslav Information Center 






. A ‘P me scene in Slovenia , ;n northwestern Yugosla- 

Via ■ Yugoslav State Tourist Office 

Principal Cities. Belgrade, the capital and larg- 
est city of Yugoslavia, had a population (1971) 
of 741,618. Other major cities include Zagreb 
(566,084), capital of Croatia and the financial 
and trading center of Yugoslavia; Skopje 


(312,091), capital of Macedonia and an impor- 
tant commercial and industrial city; Sarajevo 
(244,055), capital of Bosnia and Hercegovina 
and a commercial and railroad center; and Lju- 
bljana (174,000), capital of Slovenia. 

Religion. The Yugoslav constitution guaran- 
tees separation of church and state and freedom 
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of religion. In the early 1960's abobt 42 percent 
of the population were Orthodox Christians, 32 
percent Roman Catholics, and 13 percent Mus- 
lim. The remainder were chiefly Protestants. 
Languages. The three official languages in Yu- 
goslavia are Serbo-Croatian (q.v.), Slovenian, 
and Macedonian. The first-named language is 
spoken by about 75 percent of the population. 
Slovenian and Macedonian are closely related 
to Serbo-Croatian. See Slavic Languages. 
Education. Elementary education is compul- 
sory for all children between the ages of seven 
and fifteen, and all schooling is free. Approxi- 
mately 80 percent of the population is literate, 
although the percentage varies in each republic. 
The educational system of Yugoslavia is fi- 
nanced and administered by the federal govern- 
ment. 

Elementary and Secondary Schools. In the early 
1970's about 2,830,000 students annually at- 
tended about 14,000 primary schools; about 

186.000 students were enrolled in about 420 sec- 
ondary schools; and about 600 vocational sec- 
ondary schools were attended by approximately 

201.000 students. 

Specialized Schools. A system of school centers is 
closely connected to industrial and government 
agencies, which train personnel for specific 
jobs. About 700 such school centers were at- 
tended by about 250,000 students annually, and 
almost 98,000 Yugoslavs attended about 740 
adult-education schools in the early 1970's. Na- 
tional minorities also have their own elementary 
and secondary schools. 

Universities and Colleges. About 250 colleges and 
universities were attended by more than 260,000 
students annually in the early 1970's. The major 
universities are the University of Belgrade and 
the University of Zagreb. 

Culture. The cultural heritage of Yugoslavia is 
very complex, and the cultures of its different 
regions vary greatly. Croatia and Slovenia, for in- 
stance, were long influenced by Austria, Hun- 
gary, and, accordingly, by the Roman Catholic 
Church. In Serbia, for centuries a part of the 
Ottoman Empire (q.v.), Islamic culture took 
root. Major cultural influences in Macedonia 
have been Hellenic and Turkish, and those on 
the Dalmatian coast Slavic and Italic. The peo- 
ple of Montenegro on the other hand were iso- 
lated in mountainous terrain and have devel- 
oped a simple pastoral culture. 

Libraries and Museums. In the mid-1960's, Yugo- 
slavia had about 3500 public libraries with a 
total collection of more than 13,000,000 vol- 
umes. The capital city of each of the six repub- 
lics is the location of important libraries. The 



Young boys carry water on the handlebars and backs of 
their bicycles near Kladanj , in the Republic of Bosnia 
and Hercegovina. upi 


most important museums are the Ethnographic 
Museum in Belgrade, and the Archeological mu- 
seum in Zagreb. Of more than 250 museums 
maintained throughout the country more than 
half are sociohistorical. 

Literature. At the end of the 19th century Yugo- 
slav literature joined the great stream of Euro- 
pean literature with groups of modernist and 
expressionistic writers. Best known among con- 
temporary Yugoslav writers is Milovan Djilas 
(1911- ). His works include Land Without Jus- 
tice, an autobiography of his youth, and The 
New Class , widely regarded as an indictment of 
Communist bureaucracy. Ivo Andric (q.v.), au- 
thor of Bridge on the Drina, won the 1961 Nobel 
Prize in literature. 

Art and Music. Both early and contemporary 
Yugoslav art varies from region to region, re- 
flecting diverse foreign influences. Among the 
notable developments have been the tomb 
sculpture in medieval Bosnia and Hercegovina 
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and the 19th-century tomb painting in Serbia. 
Modern painting, centered in Belgrade, Lju- 
bljana, and Zagreb, has reflected Western art 
movements, such as impressionism and expres- 
sionism. Also, a group of Zemlja (land) artists 
was formed in 1928 to develop an art easily 
comprehensible to the common people, from 
which trend the primitivist paintings of Krsto 
Hegedusic (1901- ) and Ivan Generalic (1914- 

) evolved. Since 1945 Communists have at- 
tempted to impose Soviet realism; nonetheless, 
nearly all modern art movements are represent- 
ed in Yugoslavia. Among the world-famous con- 
temporary Yugoslav artists are the still-life paint- 
er Predrag Milosavljevic (1908- ) and the 

painter Petar Lubarda (1907- ). Among recog- 

nized 20th-century sculptors is the Yugoslav 
Ivan Mestrovic (q.v.), who based many works on 
Biblical themes. Two of his statues of American 
Indians are in the Museum of Art, Chicago, III. 

Yugoslavia has had several important modern 
composers and musical artists. Among the for- 
mer are Jakov Gotovac (1895- ) and Stevan 

Hristic (1895-1958), Among the latter is soprano 
Zinka Milanov (1906- ), long a member of the 

New York Metropolitan Opera Company. 

THE ECONOMY 

The economy of Yugoslavia is centrally planned 
and is generally similar to that of the U.S.S.R. 
and other Communist states. All industry, trade, 
and transport are nationalized, and agriculture is 
partly collectivized. Since 1950, however, man- 
agement groups in most sectors of the economy 
have independently controlled, within clearly 
defined limits, both production and finance. 
Once primarily an agricultural nation, Yugosla- 
via has grown increasingly industrial since 
World War II, and by the mid-1970's industry 
accounted for about 40 percent of the national 
income. In a recent year national budget figures 
showed about $4.28 billion in revenues and 
$4.22 billion in expenditures. 

Agriculture, Approximately 40 percent of the 
total land area is devoted to agriculture, and 
about 45 percent of the economically active 
population engages in farming. Each private 
holding is limited by law to 25 acres, and the 
government has paid compensation for expro- 
priated lands. In the mid-1970's private holdings 
totaled about 2,600,000, covering about 85 per- 
cent of the arable land. At the same time there 
were more than 1940 socialized farms and peas- 
ant cooperatives, which employed about 

137,000 persons, or only about 3 percent of 
those engaged in agriculture. 

In the mid-1970's the principal crops pro- 
duced included wheat (4,405,000 metric tons an- 
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nually), rye (98,000 tons), barley (703,000 tons), 
corn (9,389,000 tons), potatoes (2,394,000 tons), 
and tobacco (70,300 tons). Other important 
crops are sugar beets, flax and hemp, and 
grapes, plums, and other fruits. A substantial 
amount of wine is produced. The livestock 
population in the mid-1970's included some 

5.870.000 cattle, 8,180,000 sheep, 7,680,000 hogs, 

920.000 horses, and 54,700,000 poultry. 

Forest and Fishing industries. Forests cover 
about 30 percent of the country's area. Two 
thirds of the forest land is state property; the 
remaining third is held by individuals and coop- 
eratives. Roundwood production was over 
19,000,000 cu.yd. annually in the mid-1970's. 

Fishing is among the less important indus- 
tries, the total catch averaging some 56,000 tons 
annually in the mid-1970's. Of this total, about 

32.000 tons were saltwater species, chiefly sar- 
dines and tuna. The fishing fleet comprised 
about 205 motor vessels and 1700 sailing and 
rowing vessels. 

Mining. All subsurface minerals are the prop- 
erty of the state. Annual mineral production in 
the mid-1970's, in metric tons of metal content 
of ore, included copper (114,900), iron (1,928,- 
000), manganese (5400), lead (126,900), zinc 
(103,400), and antimony (2183). In addition, 

598.000 tons of coal, 34,939,000 tons of brown 
coal and lignite, and 2,306,000 tons of bauxite 
were produced. 

Manufacturing. The majority of the nation's 
manufacturing plants are located in the repub- 
lics of Croatia and Slovenia in the northwest. 
The major industries, with approximate annual 
output in the mid-1970's, included cement 
(7,065,000 tons), steel (2,916,000 tons), pig iron 
and ferroalloys (2,193,000 tons), sulfuric acid 
(871,000 tons), aluminum (168,300 tons), cotton 
fabrics (448,500,000 sq.yd.), and woolen fabrics 
(78,935,000 sq.yd.). Iron and steel castings, re- 
fined copper, agricultural machinery, and bicy- 
cles are also produced in significant volume. 
Currency and Banking. The unit of Yugoslav 
currency is the dinar, which is divided into 100 
paras. In 1966, 12.5 dinars were equal to U.S.$1; 
in January, 1971, the dinar was devalued by 16.7 
percent. In 1977 the rate of exchange was 17.4 
dinars to U.S.$1. Coins are minted in denomina- 
tions of 50 paras and 1, 2, 5, 10, 20, and 50 dinars; 
paper notes are issued in denominations of 5, 
10, 50, and 100 dinars. 

All banks are owned by the state. The Na- 
tional Bank of Yugoslavia is the sole bank of 
issue. Other banks extend credit to agricultural 
or industrial enterprises or accept savings ac- 
counts. 




Commerce and Trade. All wholesale trade 
and about 98 percent of all retail trade are so- 
cialized. By the mid-1970's Yugoslavia had more 
than 3200 Western-style self-service markets. 
Advertising is permitted in print media. Imports 
in the mid-1970's, comprising chiefly chemicals, 
machinery and metal products, textiles, and iron 
and steel, amounted to about $7.70 billion an- 
nually. Exports, including nonferrous metals, 
machinery and metal products, timber, textiles, 
and ships, totaled about $4.06 billion annually. 
The trade deficit was covered in part by cur- 
rency earnings from tourism and remittances 
from Yugoslavs working abroad. The bulk of 
trade is conducted with West Germany, Italy, 
the U.S.S.R., and the United States. 
Transportation. The transportation facilities 
of Yugoslavia are underdeveloped in compari- 
son to those of other European countries. In the 
mid-1970's the railroad system consisted of 
about 6250 mi. of track, principally between ma- 
jor cities. The railroad network is supplemented 
by an inland waterway system consisting of 
some 1265 mi. of river, canal, and lake routes. 
The highway system includes approximately 
45,600 mi. of roads. The number of passenger 
cars in the country increased from 253,000 in 
1966 to 1,537,000 in 1975. In the mid-1970's mer- 
chant vessels numbered about 425. The aggre- 
gate gross tonnage of all merchant vessels was 
about 1,900,000. Air service is provided by a 


Copper and copper-alloy products are manufactured in 
a rolling mill at Sevojno in Serbia. 

Yugoslav Information Center 

state-owned airline and by a number of interna- 
tional airlines. 

Communications. Radio, television, tele- 
graph, and news services are owned and oper- 
ated by state agencies. In the mid-1970's the 
country had 186 radio broadcasting systems, 
some 4,080,000 radios, and about 1,300,000 tele- 
phones. There were 9 television stations, more 
than 450 transmitters and rebroadcast stations, 
and about 2,780,000 sets. In the mid-1970's 25 
daily newspapers, with a circulation of 1,850,- 
000, were published. 

Labor. In the early 1970's the working popula- 
tion numbered about 8,890,000, comprising 43.3 
percent of the total population. Of this number, 
about 44 percent were farmers and almost 18 
percent were miners and industrial workers. The 
remainder were workers engaged in building, 
transport, trade, and services; office employees; 
technicians; and executives. About 80 percent of 
all Yugoslav employees belong to unions. 
GOVERNMENT 

Yugoslavia is a socialist nation governed in ac- 
cordance with the provisions of the constitution 
adopted in 1974. 

Central Government. Executive power is 
vested in a president and the federal executive 
council. The president is head of state and 
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commander of the armed forces. By constitu- 
tional provision, Marshal Tito (q.v.) was desig- 
nated president for life. The federal executive 
council consists of thirty-two members who 
represent ail the republics and provinces. The 
president of the council is also prime minister. 
The constitution of 1974 provides that upon 
Tito's death the presidency shall be a rotating 
office whose occupant shall be chosen from a 
nine-member presidential group. 

Health and Welfare. Compulsory health insur- 
ance covers virtually the entire population. Con- 
tributions are paid by state enterprises and insti- 
tutions and by private employers. Self-em- 
ployed persons pay their own premiums. Insur- 
ance covers medical care for illnesses and inju- 
ries, sick and maternity leaves, and childbirth. 
Both health insurance and social insurance are 
under the jurisdiction, nationally, of the Social 
Insurance Union, and are administered by social 
insurance cooperatives throughout the country. 
Social insurance is obligatory for all employees, 
and about half the population is covered. Costs 
are borne by employers, who pay 24 percent of 
gross payrolls to the Social Insurance Union. 
Benefits include retirement and disability pen- 
sions and funeral expenses. 

Legislature. Prior to the constitution of 1974, 
supreme legislative authority was vested in the 
Federal Assembly. It was composed of a cham- 
ber of nationalities and whichever of four other 
corporate chambers of the assembly — the eco- 
nomic, the education and culture, the social 
welfare and health, or the organizational-politi- 
cal chamber — had competence in the specific 
issues before the assembly. The membership of 
the chamber of nationalities was 140, with 20 
delegates from each of the assemblies of the six 
republics and 10 from each of the two autono- 
mous provinces. Each of the other chambers 
had 120 members, those of the organizational- 
political chamber being elected directly by the 
people and those of the other chambers being 
delegated by the communal assemblies. 

The 1974 constitution provides for a two- 
house Federal Assembly. The Federal Chamber 
has 30 delegates from each of the six republics 
and 20 from each of the two provinces (all 
nominated by the Socialist Alliance of the 
Working People). The Chamber of Republics 
and Provinces has 12 delegates from each pro- 
vincial assembly (all to be elected by all cham- 
bers of these assemblies sitting in joint session). 
Delegates to each house 'of the Federal Assem- 
bly are elected for terms of four years and may 
not represent the same organization or commu- 
nity for more than two consecutive terms. 


PoSiticaf Parties. The Communist Party, called 
the League of Yugoslav Communists, controls 
political affairs. Party membership totaled about 

1.025.000 in the early 1970's. The party domi- 
nates a number of mass organizations, the larg- 
est of which is the Socialist Alliance of the 
Working People of Yugoslavia. 

Local Government. The republican, provin- 
cial, and communal assemblies are bicameral 
bodies similar to the federal assembly, but they 
vary in accordance with local laws and require- 
ments. At each level the assembly is composed 
of a group of corporate chambers balanced by a 
republican, provincial, or communal chamber. 
The people vote directly for the deputies of all 
the assemblies. 

Judiciary. The highest tribunal in the country 
is the supreme court of Yugoslavia. Lower su- 
preme courts function in each of the constitu- 
ent republics and in the autonomous province 
of Voyvodina. Lower courts are the county tri- 
bunals and district courts. The bench of the 
higher courts consists entirely of professional 
judges. In the lower courts professional judges 
and laymen, called assessors, sit together. 
Defense. Males between the ages of nineteen 
and twenty-seven, with some exceptions, are re- 
quired to serve either eighteen months in the 
army or air force or two years in the navy. The 
army has a peacetime strength of 220,000 men. 
The navy numbered 27,000 and the air force 

20.000 in the early 1970's. The armed forces can 
be expanded to 1,250,000 in time of war. 

Besides the regular defense forces, three se- 
curity forces include the people's militia, the 
administration of state security or secret police, 
and the secretariat for internal affairs; the last- 
named comprises individual units organized on 
the local levels of government. 

HISTORY 

Political unification and statehood, for centuries 
common objectives of the south Slavs despite 
their profound religious and cultural differ- 
ences, were finally achieved by the Serbs, 
Croats, and Slovenes in 1918, in the aftermath of 
World War I. Before the end of the war the 
lands of the south Slavs, at various times, had 
been partitioned by neighboring powers, nota- 
bly Turkey, Italy, Austria, Hungary, and Bulgaria. 
These partitions ultimately led to the emer- 
gence, in the region comprising most of the 
present-day Yugoslavia, of the independent 
states of Serbia and Montenegro (qq.v.); of Bos- 
nia and Hercegovina (q.v.), under the sover- 
eignty of Austria-Hungary; of Croatia and Slavo- 
nia (see Croatia), a semiautonomous depen- 
dency of Hungary and later an Austrian 


414 



YUGOSLAVIA 


crownland; and of Dalmatia, a possession of 
Austria. The preunification history of the south 
Slavs is largely contained in the articles cited. 
See also Banat; Carniola; Istria; Macedonia. 

The Yugoslav State. Occupation of Serbia by 
the Central Powers (q.v.) during World War I 
and the subsequent formation, by south Slavs in 
exile, of a committee for national unity paved 
the way for creation of the Yugoslav state. The 
political principles for unity were enunciated in 
the Corfu Declaration (see Corfu), which was 
signed on July 20, 1917, by representatives of the 
committee and of the Serbian government in 
exile. Essentially, the declaration provided for 
the establishment of a federated constitutional 
monarchy under the Karageorgevich line of Ser- 
bian kings. 

The disintegration of the dual monarchy of 
Austria-Hungary (q.v.) in the final months of 
World War I gave tremendous impetus to the 
south Slav independence movement. In Octo- 
ber, 1918, representatives from the various Slavic 
dependencies under Austrian and Hungarian 
sovereignty assembled at Zagreb. After organiz- 
ing a provisional government, the delegates ap- 
proved a resolution for union with Serbia. The 
national assembly of Montenegro took similar 
action on Nov. 26. Alexander, Prince of Serbia, 
later Alexander I (q.v.). King of Yugoslavia, 
pending recovery of his ailing father Peter I Kar- 
ageorgevich, King of Serbia (see under Peter), 
accepted the regency of the provisional govern- 
ment on Dec. 1, 1918. Formal creation of the 
new state, officially styled the Kingdom of 
Serbs, Croats, and Slovenes, was proclaimed 
three days later. 

Replacement of the provisional government 
by constitutional authority was delayed for al- 
most two years. Among the primary causes of 
this interregnum were the uncertainty and con- 
fusion attending the delimitation of the fron- 
tiers of the new kingdom with Rumania, Austria, 
Bulgaria, and Hungary. The last boundary prob- 
lems affecting the Slavs and these states were 
disposed of in June, 1920; see Saint Germain, 
Treaty of; Trianon, Treaty of. As a result of Italian 
demands for Slav territory, the Paris Peace Con- 
ference had meanwhile become deadlocked on 
the question of the western frontiers of the new 
kingdom. On Sept. 12, 1919, during the dead- 
lock, Fiume (see Rijeka), one of the principal dis- 
puted areas, was seized by a quasi-official force 
of Italian troops under the author and national- 
ist leader Gabriele D'Annunzio (q.v.). This ac- 
tion and pressure from other Allied powers fi- 
nally led to direct negotiations between the 
Italian and provisional Slav governments. With 


the signing, on Nov. 12, 1920, of the Treaty of 
Rapallo by Italy and Yugoslavia, the two nations 
reached an amicable settlement. Mainly in ex- 
change for renunciation of its claims on Dalma- 
tia, Italy obtained Istria and other important ter- 
ritorial concessions. The treaty also provided for 
establishment of Fiume as a free city under the 
administrative control of the League of Nations. 
This provision did not go into effect, however, 
and Italy, in 1924, secured formal Yugoslav rec- 
ognition of its de facto ownership of the port. 

In November, 1920, with all major boundary 
disputes disposed of, the provisional govern- 
ment held elections for a constituent assembly. 
Despite the bitter opposition of the Croats, who 
favored federalist constitutional principles, a 
conservative coalition in the assembly voted ap- 
proval in January, 1921, of a constitution provid- 
ing for a highly centralized form of government. 
Peter I of Serbia died on Aug. 16, 1921, and on 
that date his son became king as Alexander I. 
The Reign of Alexander. Serbian domination 
of the government, a multiplicity of political 
parties, and denial of autonomy to the Croats, 
Slovenes, and other minority groups engen- 
dered intense political strife in the kingdom. 
Under the guidance of Stephan Radic (1871- 
1928), the Croats and their allies systematically 
struggled against the centralist system and lead- 
ership. The first phase of the struggle ended 
when, on June 20, 1928, a Montenegrin deputy 
in the national parliament shot and fatally 
wounded Radic and several of his parliamentary 
colleagues. In retaliation, the Croat caucus with- 
drew from the parliament and organized a sepa- 
ratist regime, with headquarters at Zagreb. Civil 
war seemed imminent, but on Jan. 6, 1929, King 
Alexander suspended the constitution of 1921, 
dissolved parliament and all political parties, 
and assumed dictatorial control of the govern- 
ment. The king subsequently abolished the tra- 
ditional administrative designations and divi- 
sions of the kingdom, which was renamed the 
Kingdom of Yugoslavia. 

Although the dictatorship rigorously sup- 
pressed all opposition to its program, manifesta- 
tions of popular discontent became increasingly 
frequent throughout the kingdom. Mounting 
internal discord finally compelled King Alexan- 
der to grant certain reforms. On Sept. 3, 1931, he 
proclaimed termination of the dictatorship and 
promulgated a new constitution. While provid- 
ing for limited parliamentary government, the 
constitution contained restrictive measures de- 
signed to perpetuate domination of the govern- 
ment by the king. A majority of tine opposition 
groups in Yugoslavia consequently boycotted 
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the ensuing parliamentary elections, inaugurat- 
ing a new stage in the fight against the centralist 
regime. On April 29, 1933, Vladko Macek (1879- 
1964), who had succeeded Stephan Radic as 
head of the Croat movement, was convicted of 
treasonable activity and sentenced to three 
years in jail. Royal intransigence on the ques- 
tion of national minorities served merely to 
strengthen the opposition, which included vari- 
ous extremist groupings. On Oct. 9, 1934, King 
Alexander, then in France on a diplomatic mis- 
sion was assassinated by a Croat terrorist group. 
The king's son, still a minor, succeeded to the 
Yugoslav throne as Peter II (see under Peter). 
Control of the government was vested in a 
three-man regency council headed by Prince 
Paul (1893-1976), a cousin of the late king. 

The death of Alexander brought no apprecia- 
ble change in the domestic policy of the Yugo- 
slav government, but the event foreshadowed 
fundamental shifts in the realm of foreign af- 
fairs. Under Alexander's direction, Yugoslav for- 
eign policy had consistently sought the creation 
of close and friendly relations with neighboring 
nations. Formation, in 1921, of the Little Entente 
(q.v.), a Czechoslovak-Rumanian-Yugoslav alli- 
ance aimed primarily at discouraging the resur- 
gence of German power in Europe, had led to 
similar pacts with other nations. In June, 1934, 
Alexander, reflecting the uneasiness prevalent 
in Europe after the victory of National Socialism 
in Germany, had signed a trade agreement with 
the Third Reich. 

World War II. Conclusion of a more liberal 
commercial agreement with the Third Reich in 
May, 1936, signalized adjustment of Yugoslav 
foreign policy to the rapidly changing diplo- 
matic situation in Europe. A Yugoslav-Bulgarian 
treaty of friendship was arranged in January, 
1937, and in the following March the Yugoslav 
and Italian governments concluded a non- 
aggression pact, implicitly heralding Yugoslav 
adherence to the German-ltaiian coalition 
known as the Axis powers (q.v.). This move, 
which served to deepen popular discontent 
with the regency, was followed in July, 1937, by 
a concordat with the Vatican. The concordat al- 
ienated the Orthodox Church. 

In October, 1937, the leaders of the Croatian 
and Serbian movements for a democratic gov- 
ernment announced a program of joint action 
for common demands. German absorption of 
Czechoslovakia in 1938 deepened popular an- 
tipathy in Yugoslavia for the regency's policy of 
friendship with the Axis powers. By the spring 
of 1939 the Yugoslav government had been 
compelled to initiate negotiations with the op- 


position on the question of transforming the na- 
tion into a federal state. These negotiations re- 
sulted, on Aug. 26, 1939, in a large degree of 
autonomy for Croatia, plans for the reorganiza- 
tion of the rest of the country along federalist 
lines, and substantial democratization of the 
government. Vladko Macek, who had been re- 
leased from prison shortly after Alexander's as- 
sassination, was appointed vice-premier. 

The Yugoslav government proclaimed neu- 
trality following the German invasion of Poland 
on Sept. 1, 1939. As the ensuing conflict gath- 
ered momentum, however, Yugoslavia was 
forced into closer alignment with the Axis pow- 
ers by its close economic ties with Germany, 
the presence of National Socialist sympathizers 
in leading government circles, and relentless 
pressure from the Axis powers for a formal alli- 
ance; see World War II. In the winter of 1940- 
41 the Axis position in the Balkans was gravely 
endangered by Italian reverses at the hands of 
the Greeks, making such an alliance imperative 
from the German viewpoint. Bulgarian capitula- 
tion, on March 1, 1941, to German demands 
that the country adhere to the Tripartite Pact 
of 1940 between Germany, Italy, and Japan 
marked the beginning of a German diplomatic 
offensive against Yugoslavia. On March 22, fol- 
lowing an ultimatum from the Third Reich, the 
Yugoslav government also capitulated and 
signed the pact. Popular indignation culminated 
two days later in a successful coup d'etat. The 
regency was deposed, and with King Peter's 
backing the insurgents formed a government 
dedicated to the maintenance of neutrality. The 
governments of the United States and Great 
Britain soon proclaimed support of the Yugoslav 
stand, and the Soviet Union, on April 5, con- 
cluded a nonaggression pact with the new gov- 
ernment. 

The Occupation. Axis retribution was swift and 
merciless. Supported by Italian, Hungarian, and 
Bulgarian forces, German armies invaded Yugo- 
slavia on April 6. King Peter and the government 
fled on April 12, and one week later the high 
command of the overwhelmingly outnumbered 
Yugoslav army surrendered. Retaining their 
arms, tens of thousands of Yugoslav troops went 
into hiding. The .vanquished kingdom was 
speedily dismembered. Italy took the Dalmatian 
region, part of Slovenia, and Montenegro. Ger- 
many took the remainder of Slovenia. Serbia 
was also taken by the Germans, who granted 
nominal control of most of the region to a pup- 
pet government. Hungary seized Voyvodina, 
and Bulgaria seized most of Macedonia. A pup- 
pet state, headed by native nationalists and 
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under Italian protection, was formed in Croatia, 
which received Bosnia. 

For more than two years after the partition of 
Yugoslavia, great political and military turmoil 
prevailed in the country. Under General Draza 
Mihajlovic (1893?~1946) the Serbian nationalists, 
called Chetniks, waged guerrilla warfare against 
the Croatian puppet state and its foreign protec- 
tors; see Guerriuas. Nationalist Croats retaliated 
with a campaign of extermination against the 
Serbs. Other guerrilla detachments, led by Josip 
Broz, a Croatian Communist, better known as 
Tito, campaigned against the invaders and the 
puppet forces. The Yugoslav government in 
exile recognized Mihajlovic as commander in 
chief of the national resistance contingents, in 
December, 1941, further complicating domestic 
politics. In 1942 Tito's partisans, having won de 
facto control of part of Bosnia, founded a provi- 
sional government. This government, the Coun- 
cil for National Liberation, later accused the 
Chetniks of collaboration with the enemy. 
Armed clashes between the two factions oc- 
curred frequently thereafter. 

The Council for National Liberation extended 
its military operations in Yugoslavia throughout 
1943, building up an army of more than 200,000 
men and conquering over 40,000 sq.mi. of Yu- 
goslav territory. British and American military 


Modernistic concrete monuments near Ni<> honor the 
partisans of World War II who fought in the hills of Yu- 
goslavia. upi 

missions joined the Liberation Army in late 1943. 
In December, the Council, refusing to recognize 
the authority of the government in exile, estab- 
lished a national parliament. The rupture be- 
tween the royal and provisional governments 
was healed, mainly through British mediation, 
in the summer of 1944. By the terms of the set- 
tlement, the provisional regime received rep- 
resentation in the government in exile and Tito, 
who had been elevated to the rank of marshal, 
replaced Mihajlovic as the official head of the 
Yugoslav army. In October, 1944, Allied armies, 
operating in conjunction with Tito's forces, 
launched an offensive against the German army 
of occupation in Yugoslavia. German troops 
were cleared from Belgrade and most of their 
other Yugoslav strongholds before the end of 
the month. 

The Postwar Government. On Nov. 24, 1944, 
following various conferences in Moscow 
among representatives of the Soviet, British, and 
the two Yugoslav governments, plans were an- 
nounced for the merger of the royal Yugoslav 
government and the Council for National Liber- 
ation. Features of the projected regime included 
local autonomy for the various ethnic groups 
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and a regency council, which would exercise 
King Peter's powers pending determination by 
plebiscite of his status. These plans were ap- 
proved by the U.S., Great Britain, and the Soviet 
Union at the Yalta Conference (q.v.) in Febru- 
ary, 1945. A new government was formed on 
March 7, 1945, with Marshal Tito as premier and 
with Communists in other key positions; it pro- 
mulgated a program of generally mild social and 
economic reforms. On June 26, 1945, Yugoslavia 
became a charter member of the United Na- 
tions. 

Elections for a constituent assembly were 
held on Nov. 11, 1945. Moderate political 
groups, officially prohibited from running can- 
didates, boycotted the polls. The candidates of 
the Communist-led United National Front se- 
cured the endorsement of 80 percent of the eli- 
gible electorate. On Nov. 28 the newly elected 
constituent assembly, regarding the vote as a 
mandate against the monarchy, proclaimed the 
Federal People's Republic of Yugoslavia. The 
U.S., British, and Soviet governments recog- 
nized the republic in the course of the next few 
weeks. Following adoption of a new constitu- 
tion on jan. 31, 1946, the constituent assembly 
reconstituted itself the national parliament. A 
new cabinet, with Marshal Tito as premier and 
with substantially increased Communist rep- 
resentation, was formed on Feb. 1. 

In 1946 the Tito government nationalized 
various sectors of the economy, imposed re- 
strictions on the Roman Catholic Church, and 
liquidated uncooperative opposition groups. 
Newspapers critical of the policies of the Tito 
government were suppressed. Labor unions be- 
came semiofficial arms of the government. The 
Chetnik leader Draza Mihajlovic was captured 
and indicted for treason and collaboration with 
the enemy. He and eight other Chetnik leaders 
were convicted and executed in July. On Sept. 
23 Archbishop Aloysius Stepinac (1898-1960), 
Roman Catholic primate of Yugoslavia, was 
tried on charges of treason and, on Oct. 11, was 
sentenced to life imprisonment. 

In 1947 purge of political opponents was in- 
tensified, as was the tempo of agrarian and 
other economic reforms. A five-year plan for the 
industrialization and electrification of the coun- 
try was promulgated. 

Unlike the Soviet Union or other Communist 
countries, postwar Yugoslavia has had only one 
dominant political figure. In the early years Tito 
strengthened his position by severe purges of 
political, economic, and educational leaders 
who opposed his policies. A new constitution 
promulgated in 1953 provided for the election 


of a president by the federal assembly, which 
promptly reelected Tito. In the November, 1953 
election the secret ballot was used for the first 
time. In this election and in the election in 1958 
opposition candidates were elected. 
Governmental Reorganization. A new consti- 
tution, on which a committee headed by Vice- 
President Eduard Kardelj (1910-79) had worked 
for two years, was presented in 1962 and 
adopted by the federal assembly in 1963. It 
changed the name of the country to the Socialist 
Federal Republic of Yugoslavia and declared 
self-government for all the people. Opposition 
candidates ran in one fourth of the contests for 
the local assemblies in 1963 elections. In 1965 
several candidates ran in about half of the elec- 
tion districts. By that time the federal assembly 
had assumed a greater role and insisted on thir- 
teen redrafts of the budget. In 1966 the party 
central committee was temporarily reorganized, 
without diminishing the power of Tito or of the 
Socialist Alliance, which includes and is domi- 
nated by the League of Communists. Plans were 
announced in 1967 by which the central govern- 
ment would share more of its powers with the 
six republics. 

Political Purges. Several possible successors of 
Tito have been removed from the political 
scene. Aleksandar Rankovic (1909- ), vice- 

president in 1966, was suddenly dismissed and 
accused of both interfering with the new eco- 
nomic plans and of using the secret police for 
intervention in party affairs. Secret Police Chief 
Svetislav Stefanovic (1910- ), was also dis- 

missed, as were hundreds of Rankovic's subor- 
dinates, while many of his opponents were rein- 
stated. In addition, many writers were punished; 
most notable among them was Milovan Dji las, 
who criticized various governmental activities 
in both the U.S.S.R. and Yugoslavia. After serv- 
ing several sentences, beginning in 1955, he was 
released in 1966, but was prohibited from public 
speaking or writing for five years. 

Tito also had difficulty with the Croatians, 
who resented Serb domination. Many Croatian 
scholars insisted on recognition of a separate 
Croat language. Croat is so similar to the Serb 
that the languages are called, collectively, 
Serbo-Croatian. Mihajlo Mihajlov, formerly on 
the faculty of a university at Zadar in Croatia, 
and students who favored a Croatian liberal 
movement and complained that economic re- 
forms favored the Serbs were imprisoned. 

Religious difficulties continued into the 
196Q's. Archbishop Stepinac, Roman Catholic 
Primate of Yugoslavia, was released from prison 
in 1951, but confined to the village of Krasic; in 
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1953 he was designated a cardinal by Pope Pius 
XII ( see under Pius). The Vatican and Yugoslavia, 
following disagreements, broke relations in 1953 
and did not resume them until 1966. In 1960, 
however, when Stepinac died, the government 
permitted his burial in the Zagreb cathedral. 
Agriculture and Industrial Expansion. Since 
the end of World War II agriculture has been a 
persistent problem to the Yugoslav government. 
Intermittent and serious food shortages have 
necessitated grain shipments from both the U.S. 
and the U.S.S.R. The shortages resulted from se- 
vere droughts, and from conflict between the 
peasants and government over collectivization. 
The government has been attempting to form 
large collective farms since immediately after 
the war, and in 1953 the maximum size of pri- 
vate holdings was reduced to 25 acres. The Party 
Congress in 1959 again called for reorganization 
of agricultural land into larger socialized units, 
but collectivization was never forced, and at no 
time was more than about 13 percent of the 
land collectivized. About 70 percent of the pri- 
vate farms were smaller than 13 acres and were 
poorly cultivated. Most of the food for the cities 
came from the socialized farms. 

The government has been much more inter- 
ested in developing industry than land. Postwar 
spending to rebuild and modernize industry av- 
eraged about $1 ,000, (XX), 000 annually. The five- 
year plans generally emphasized development 
of heavy industry at the expense of consumer 
goods industries and agriculture. In the late 
1950's, economic controls were decentralized 
and greater responsibilities were assigned to the 
trade unions, which already had more power 
than in other Communist states. 

In 1965 and 1966 further economic reforms 
produced what has been called an economic 
revolution. The relatively small amount of con- 
trol held by the central government was de- 
creased, and more responsibility was assigned 
to the indivictual enterprises and to the workers' 
unions. Unsubsidized competition among en- 
terprises was called for. 

Total industrial production in 1957 had in- 
creased by 70 percent over that of 1953, and by 
1966 had more than doubled the 1957 figure. In 
addition, the portion of the* gross national in- 
come accumulated and distributed by the cen- 
tral government was rapidly being cut from 70 
percent to 30 percent. By 1967 prices had been 
stabilized, savings were increasing steadily, and 
labor productivity had risen by about 7 percent. 
In the 1960's the government abolished visa re- 
quirements and attempted to reduce the persis- 
tent unfavorable balance of trade by attracting 


tourists to the Dalmatian coast. Hotels and res- 
taurants, many privately owned, increased. 
Relations with the U.S.S.R. As the so-called 
cold war began between the Communist and 
the Western countries, Yugoslavia was allied 
with the U.S.S.R. and rejected participation in 
the U.S.-sponsored European Recovery Plan. In 
1947 Yugoslavia joined the Communist nations 
in establishing the Communist Information Bu- 
reau (Cominform), which succeeded the Third 
International (q.v.), dissolved in 1943. Headquar- 
ters of the new organization was in Belgrade. 
Early in 1948, however, Tito refused to accept 
orders from Soviet Premier Joseph Stalin (q.v.), 
and the U.S.S.R., through Cominform, retaliated. 
In a meeting in Bucharest in June, which Yugo- 
slavia boycotted, Cominform denounced Tito 
and the Yugoslav Communist Party, accusing 
them of major deviations from orthodox Com- 
munist policy. A Yugoslav party congress reaf- 
firmed its loyalty to the U.S.S.R., but reelected 
Tito, whom the Soviet leaders had hoped to 
overthrow. The success of Yugoslavian national 
Communism hampered Soviet efforts to control 
the Communist bloc and set a precedent for in- 
dependence followed in some degree by other 
Communist countries. 

The Soviet-Yugoslav struggle became sharper 
in 1949, as the U.S.S.R. and other Communist 
states denounced treaties of friendship with Yu- 
goslavia, and banned the country from member- 
ship in the newly formed Council for Mutual 
Economic Assistance (q.v., COMECON). In the 
Korean fighting in 1950 to 1953, Yugoslavia, in 
contrast with all other Communist states, joined 
in the U.N„ embargo on furnishing arms to 
North Korea and Communist China. In 1953 Yu- 
goslavia joined Greece and Turkey in treaties of 
mutual assistance to form a Balkan Entente, 
which declined as relations between the Com- 
munist nations improved. 

Shortly after the death of Stalin in 1953 the 
Soviet Union, followed by the other Communist 
states, resumed diplomatic relations with Yugo- 
slavia, but Yugoslavia did not rejoin Cominform 
or enter COMECON. In 1954 Yugoslavia partici- 
pated in the Soviet anniversary celebrations in 
Moscow, and Soviet leaders joined in the Yu- 
goslav celebration of the tenth anniversary of 
the Russian rescue of Belgrade from the Ger- 
mans. Along with professions of mutual friend- 
ship, however, Tito stressed Yugoslav obliga- 
tions to the West. The visit of Soviet Premier 
Nikita S. Khrushchev (q.v.) to Belgrade in 1956 
was followed by an agreement on cultural ex- 
changes, a Soviet loan of $84,000,000, and the 
cancellation of Yugoslavia's debt of $90,000,000. 
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in the next few years Yugoslav relations with 
the Soviet Union vacillated. Khrushchev and 
Tito exchanged cordial visits in 1956; however, 
early in 1957, at the 40th Soviet anniversary cele- 
brations, Yugoslavia joined other Communist 
states in a peace manifesto, but did not partici- 
pate in- their declaration of solidarity. In 1958 
trade declined, and in 1962 cordial reciprocal 
visits were resumed, with Tito addressing the 
Supreme Soviet in Moscow. By 1963 trade with 
the Soviet Union and other Communist states 
was increasing, but 70 percent of Yugoslav trade 
was with the West and neutral countries. In 
1964 Yugoslavia became an affiliate member of 
COMECON and participated in its commissions 
on trade, metallurgy, and chemicals. In addition, 
Yugoslavia agreed to cooperate with Rumania in 
constructing a great navigation and hydroelec- 
tric project at the Iron Gate on the Danube R. 
On the other hand, by the 1960's Yugoslav ties 
with the West had caused bitter relations with 
Communist China and Albania. 

Developing Relations with the West. Since 
World War II, Yugoslav relations with the West 
have generally improved. In 1949 Yugoslavia se- 
cured financial help from the U.S. Export-Import 
Bank and from the International Bank for Re- 
construction and Development (q.v.; I.B.R.D.), 
and signed a trade treaty with Great Britain. In 
the same year Yugoslavia was elected to the 
U.N. Security Council, against bitter Communist 
opposition. The U.S. continued to furnish aid, 
particularly in years of grain shortages, and by 
1952 was also furnishing military supplies. 

From the end of the war until 1954 Yugoslavia 
was greatly interested in Trieste (q.v.), where 
Tito's forces had joined those of the U.S. and 
Great Britain in 1945 to drive out the Germans. 
By the Italian peace treaty in 1947 a free territory 
was set up under the U.N., with the U.S. and 
Britain administering a zone, including the city 
of Trieste, and Yugoslavia administering a 
smaller zone. After long controversy, a settle- 
ment in 1954 gave Yugoslavia Zone B and some 
rights in the city of Trieste. 

Extensive financial aid to Yugoslavia from the 
U.S., Great Britain, the I.B.R.D., and the Interna- 
tional Monetary Fund (q.v.) continued into the 
1960's. In 1964 Yugoslavia became the first Com- 
munist country to participate in the Fulbright 
exchange program with the U.S. 

Tito and the Nonaligned Nations. In 1954, 
Tito took the first step in what he probably re- 
gards his greatest role — forming a neutral or 
nonaligned group of nations. His first trip to the 
Republic of India was followed by another in 
1955, and a return visit by the Indian prime min- 
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ister Jawaharlal Nehru (q.v.). In 1956 Nehru and 
President Gamal Abdel Nasser (q.v.) of Egypt 
visited Tito at his Brioni resort. In 1961 Tito ar- 
ranged a conference of nonaligned states in Bel- 
grade, with twenty-one African and Asian states 
and Cuba in attendance. Tito maintained his 
friendship with Nehru's successors, Lai Bahadur 
Shastri (1904-66) and Indira Gandhi (q.v.), and 
President Gamal Abdel Nasser (q.v.) of Egypt, 
and these three nations emerged as leaders of 
the nonaligned group. 

In the U.N., Yugoslavia generally voted with 
the Communist states, but, as noted above, de- 
serted them on the Korean issue, and also voted 
for the enlargement of the Security Council and 
the Economic and Social Council, which the So- 
viet Union opposed. Yugoslavia has also con- 
tinued payment of all dues and assessments. 
The attitude of Yugoslavia toward the occupa- 
tion of Czechoslovakia by Warsaw Pact armies 
in 1968 was one of outright condemnation. 

The late 1960's and early 1970's were marked 
by improved Yugoslav relations with other 
countries, regardless of their political orienta- 
tion. In 1971 Tito and Soviet Communist leader 
Leonid l. Brezhnev (q.v.) met in Belgrade and 
signed a declaration reaffirming Yugoslavia's 
political independence but calling for strength- 
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entng of ties between the two nations. That pol- 
icy was reflected by subsequent friendly Soviet- 
Yugoslav visits and by Tito's cultivation of good 
relations with the European Common Market, 
the U.S., and China. Yugoslav independence 
was also expressed by Tito's visits to India, 
Egypt, and other nonaligned nations before he 
attended their conference in Sri Lanka in 1976. 
Internal Affairs. In the 197Q's the Yugoslav 
economy suffered from inflation, unemploy- 
ment, strikes, and, usually, a huge foreign trade 
deficit, despite devaluation of the dinar and 
commercial agreements with both East and 
West. Tension between Croats and Serbs, exac- 
erbated by riots, hijacking, and assassination, 
evoked severe repression. Thousands of Croats 
and others accused of subversive nationalism, 
liberalism, or pro-Soviet leanings were purged 
from the party, fired, or imprisoned. Although 
the constitutional amendments of 1971 and the 
new constitution of 1974 gave more power to 
regional units and workers' assemblies, and 
hundreds of prisoners received amnesty in 1977, 
Yugoslavia remained a one -party state. After 
Tito's death in 1980, the first man to serve as 
president for a full term was Cvijotin Mijatovic 
(191.1- ) of Bosnia Herzegovina. 

YUKAWA, Hideki (1907- ), Japanese physi- 

cist, born in Tokyo, and educated at the univer- 
sities of Kyoto and Osaka. He became a lecturer 
in physics at Kyoto University in 1932 and was 
made professor in 1939. Yukawa also taught at 
Osaka University from 1933 to 1936 and was 
assistant professor there until 1939. He was visit- 
ing professor at the Institute for Advanced Stud- 
ies at Princeton, N.J., in 1948 and at Columbia 
University from 1949 to 1953. Yukawa became 
professor emeritus at Osaka University in 1950 
and was named director of the Research Insti- 
tute for Fundamental Physics at Kyoto Univer- 
sity in 1953. Yukawa did extensive research into 
quantum mechanics (q.v.) and the fields of 
force affecting elementary nuclear particles. In 
1935 he theoretically deduced the existence of 
the subatomic particle meson (q.v.), for which 
he was awarded the 1949 Nobel Prize in physics. 
The existence of the meson was proved in 1936. 
YUKON, river of n.w. North America, 3186 km 
(1979 mi.) long. The river, which has a drainage 
basin of more than 854,000 sq.km (329,729 
sq.mi.), rises in Tagish, Atlin, and Teslin lakes, 
which straddle the border between British Co- 
lumbia and Yukon Territory, Canada; its ulti- 
mate source is the Nisutlin R., a tributary of Tes- 
lin Lake. The Yukon initially flows n.w., in 
Yukon Territory, past Whitehorse, Carmacks, 
Fort Selkirk, and Dawson; its main tributaries in 


this section are the Big Salmon, Pel ly , White, 
Stewart, and Klondike rivers. The Yukon then 
enters Alaska, where it flows w. across the State 
for 2037 km (1265 mi.) before emptying through 
a large delta into the Bering Sea. The chief afflu- 
ents in Alaska are the Porcupine, Tanana, and 
Koyukuk rivers. After receiving the Porcupine, 
the Yukon flows in many channels for about 240 
km (149 mi.) through the Yukon Flats, a region 
of sandbars and low-lying wooded islands. 

The Yukon is navigable by shallow-draft com- 
mercial vessels as far upstream as Whitehorse. It 
was an important transportation route in the 
late 19th and early 20th centuries, but now is 
used principally by local traffic. 

YUKON TERRITORY, administrative region of 
Canada, bounded on the n. by the Beaufort Sea, 
on the E. by the Northwest Territories, on the s. 
by British Columbia, and on the s.w. and w. by 
Alaska. The area of the territory is 207,076 sq.mi., 
including 1730 sq.mi. of water surface; it com- 
prises 5.4 percent of the total area of Canada. 
THE LAND 

The Yukon Territory lies in the Cordilleran re- 
gion of the North American continent. Its chief 
physical feature is a high, central plateau trend- 
ing in a n.w. to s.E. direction and with an aver- 
age elevation of 2000 to 3000 ft. above sea level. 
Along the borders of the territory the plateau is 
dissected by vast mountain ranges, particularly 
in the extreme s.w., where, in the Saint Elias 
Mts., Mt. Logan (19,850 ft.), Mt. Saint Elias 
(18,008 ft.), and Lucania Mt. (17,147 ft.), the 
highest peaks of Canada, are situated. Ranges of 
the Rocky Mountains (q.v.) project into the n.e. 
part of the territory. The territory abounds in 
caribou, moose, bear, mountain sheep, and oth- 
er wild game. In the s.w. are large forests. 

Rivers and Lakes. The s. part of the territory is 
drained by the Yukon River (q.v.) and its tribu- 
taries and by the Liard R. in the s.E.; the Peel R., 
a tributary of the Mackenzie R., and the Porcu- 
pine R., a tributary of the Yukon R., drain most 
of the n. part. Among the larger fakes are the 
Kluane, Teslin, Aishihik, and Laberge. 

Climate. Continental climatic conditions pre- 
vail in the Yukon. The winters are long and se- 
verely cold, and the summers are short and 
warm. Snag, near the Alaska border, has the low- 
est recorded temperature in North America at 
-81° F., and the highest temperature on record 
in the territory is 95° F. at Dawson and Mayo. At 
Dawson, in the w. central part of the territory, 
temperatures average about —20° F. in January 
and about 60° F. in July. Precipitation in the ter- 
ritory ranges between 10 and 17 in. yearly, about 
half rain and half snow. 
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THE PEOPLE 

The population of the Yukon Territory, accord- 
ing to the latest official census (1976), was 
21,836. Almost 39 percent of the population is 
rural, and the remaining 61 percent lives in the 
capital, Whitehorse (q.v.). 

About 78 percent is of European birth or de- 
scent, concentrated chiefly in towns and vil- 
lages. Native Indians, comprising the rest of the 
population, are scattered throughout the terri- 
tory. 

Education and Cultural Facilities. Education 
is nonsectarian and free and is administered by 
the territorial government. The Federal govern- 

The town of Whitehorse , on the banks of the Yukon 
River, is the capital of Yukon Territory. 

National Film Board of Canada 
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ment is responsible for the education of Indians 
although they attend the publicly controlled 
schools. Attendance is compulsory for children 
between the ages of six and sixteen. 

In the late 1970's, 5462 students annually at- 
tended 23 elementary and secondary schools. 
Full-time teachers numbered 280. While there 
are no postsecondary academic institutions in 
the territory, financial assistance is provided for 
higher education outside the Yukon. There is a 
technical training center for advanced voca- 
tional study. The public library in Whitehorse 
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maintains seven branch libraries throughout the 
territory. 

Historic sites within the Yukon are reminders 
of the Klondike (q.v.) gold rush days. Several 
buildings in Dawson (q.v.), including the Palace 
Grand Theatre, the post office, and a cabin 
where Robert Service (q.v.) lived, are now being 
restored. Also of interest is Kluane National Park 
in the s.w. Yukon, which includes the highest 
mountains in Canada, extensive ice fields and 
glaciers, and abundant wildlife. 

THE ECONOMY 

Mining is the principal industry of the Yukon, 
which is rich in mineral resources. Production 
was valued at over $20Q,(XX),0(X) annually in the 
late 1970's. Zinc, lead, silver, copper, and asbes- 
tos account for 98 percent of the total. Cad- 
mium, gold, nickel, uranium, tungsten, and iron 
ore are also mined. 

While thermal electric generation still pro- 
vided electricity for several communities in the 
late 1970's, hydroelectric generation was the 
main source of power. 

Higher world prices for furs encouraged a re- 
vival of fur trapping; pelts, mainly beaver, lynx, 
muskrat, marten, and squirrel, were valued at 
about $860,000 annually in the late 1970's. 

Some small-scale feed and livestock farming, 
generally for personal consumption, is carried 
on. Lumbering is also on a small scale, despite 
the Yukon's 25, 000, OCX) acres of potentially pro- 
ductive forest with estimated timber reserves of 
6 billion cu.ft. 

Tourism. Tourism ranks as the second largest 
industry. In the mid-1970's the territory was vis- 
ited each year by more than 300,000 persons. 


Miles Canyon near Whitehorse reveals some of the 
rugged beauty for which the Yukon is known. 

National Film Board of Canada 

spending in excess of $25,000,000. The main at- 
tractions, in addition to the historic sites in 
Dawson and the Klondike gold fields, are the 
unspoiled wilderness areas and lakes, with op- 
portunities for big game hunting and fishing, 
the ''Trail of '98", and the Alaska Highway (q.v.). 
Transportation and Communications. The 
Yukon has 58 mi. of railroad track and 2600 mi, 
of roads. The Alaska Highway is the main artery 
through the southern half of the territory. Other 
roads provide access to the interior, formerly 
reached only by river. In addition, there is regu- 
larly scheduled air service to points in southern 
Canada and between Whitehorse and Fairbanks, 
Alaska. 

The Yukon receives radio and television pro- 
grams provided by the Northern Service of the 
Canadian Broadcasting Corporation and live 
television through the Anik communications 
satellite. 

GOVERNMENT 

The Yukon was created as a separate territory in 
1898. Territorial government is administered by 
a commissioner appointed by the governor-gen- 
eral of Canada and responsible to the minister 
of Indian affairs and northern development. He 
is assisted by an executive committee of two 
members appointed from the Federal govern- 
ment and three from the elected legislative as- 
sembly. This assembly consists of twelve mem- 
bers elected at large. The commissioner abides 
by most financial measures and legislation 
passed by the assembly. All Canadian citizens 
eighteen years of age and older are eligible to 
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vote in both territorial and Federal elections. 
The Yukon is represented in the Canadian par- 
liament by one member each in the House of 
Commons and the Senate. 

The Yukon Act provides for the local adminis- 
tration of all matters of a regional nature and for 
the administration of justice, but the court of 
appeals is headed by the chief justice of British 
Columbia. 

HISTORY 

The modern history of the Yukon dates from 
1825 when Sir John Franklin (q.v.) visited the n. 
coast. The Hudson's Bay Company (q.v.) estab- 
lished trading posts along the Yukon R. in the 
1840's, and discoveries of gold in creeks and riv- 
ers began to be reported in the 1860's. The re- 
gion remained virtually uninhabited, however, 
until 1896, the year of the Klondike gold strike. 
Two years later, at the peak of the gold rush, the 
population of Dawson alone was over 40,000. 
Some $100,000,000 worth of gold was discovered 
in the region between 1896 and 1904. 

With the subsequent exhaustion of rich placer 
deposits, the population began to decline; by 
1921 there were only 4157 persons in the terri- 
tory and 4914 in 1941. The population began to 
rise during World War II with the construction 
of a section of the Alaska Highway, followed — 
in the 1950's— by the setting up of Distant Early 
Warning (DEW) line radar stations; see Coast 
Defense. Since 1960, with the resurgence of min- 
ing, the population has continued to increase, 
more rapidly than in the nation as a whole. Be- 
tween 1971 and 1976 the growth rate was 18 per- 
cent, compared to 5 percent for the rest of Can- 
ada. 

Current problems in the Yukon include the 
settlement of Indian land claims and an increas- 
ing demand for more local control of govern- 
ment. New development projects promise to al- 
ter radically the life-style of the territory. Under 
consideration in the late 1970's were the con- 
struction of a natural gas pipeline and an alumi- 
num smelter in Whitehorse, further develop- 
ment of hydroelectric power, exploitation of 
lead-zinc and tungsten resources, and improve- 
ment of transportation facilities. 

STATISTICS CANADA 
YUMA, city in Arizona, and county seat of 
Yuma Co., at the confluence of the Colorado 
and Gila rivers, about 155 miles S.w. of Phoenix. 
The city is served by railroad. Industrial estab- 
lishments in Yuma are railroad shops, food-pro- 
cessing plants, and factories producing clothing. 
Points of interest in the city include one of the 
first stores built there and ruins of a territorial 
prison. The Spanish visited the site of the pres- 
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ent-day city about 1540. The town was laid out 
in 1854 and named Colorado City. After gold 
was discovered in the area in 1858, the town 
rapidly expanded and in 1870 it was made the 
county seat. Yuma was incorporated as a city in 
1914. Pop. (1960) 23,974; (1970) 29,007. 
YUMAN. See American Indian Languages. 
YUMEN, city of the People's Republic of Chi- 
na, in Kansu Province, at the n. foot of the Kilien 
Mts., near the Shuleh R., 400 miles n.w. of Lan- 
chow. Named for the adjacent Jade Gate in the 
Great Wall, it lies on the ancient Silk Road and 
on the Lanchow-Urumchi railroad. In a cattle- 
raising area, the city is a refining center for the 
most extensive producing oil fields in China, 
about 40 miles to the s.e. and in production 
since 1939. The municipality was created in 
1955. The name is also spelled Yu-men. Pop. 
(1970 est.) 325,000. 

YUNNAN, province of s.w. People's Republic 
of China, bordered by Szechwan Province on 
the N., Kweichow Province and Kwangsi Chuang 
Autonomous Region on the e., North Vietnam 
and Laos on the S., and Burma on the w. Much 
of Yunnan is within the plateau of Tibet, which 
lies about 6500 ft. above sea level and is domi- 
nated in the n. and n.w. portions by great 
mountain ranges. The ranges, which trend in a 
n.-s. direction and vary in height from 12,000 to 

16.000 ft., are cut by the gorges of the Yangtze, 
Mekong, and Salween rivers. The chief lakes are 
the Tien Chih and the Erh Hai. A significant per- 
centage of the population consists of non-Chi- 
nese aboriginal tribes, including Lolos, Miaos, 
and Shans. Agriculture is carried on in the s.e. 
part of Yunnan; the chief crops are rice, sugar, 
wheat, tea, and opium poppy. Yunnan is rich in 
mineral resources, including tin, coal, copper, 
tungsten, antimony, salt, iron, gold, lead, and 
zinc. Kunming (q.v.) is the capital and chief 
commercial center. Other important cities are 
Mengtsz, Tali, and Paoshan. 

Because of its inaccessibility, Yunnan long 
was virtually autonomous. In the 13th and 14th 
centuries it came under the control of the Mon- 
gol Yuan dynasty and in the 17th century it was 
incorporated into the Chinese empire. From 
1855 to 1873 the province was the scene of an 
abortive Islam revolt. The Burma Road (q.v.) tra- 
verses Yunnan, and consequently the province 
was a strategic supply center during World War 
II. The Japanese occupied the s. part of the prov- 
ince from 1942 to 1944. Yunnan came under 
Chinese Communist control in 1950. Area, about 

168.000 sq.mi.; pop. (1970 est.) 23,000,000. 
YUROK. See American Indians: Indians of the 
United States and Canada: California Area . 



z, twenty-sixth and last letter in the English al- 
phabet. It was taken from the Latin alphabet, 
which derived it from Greek. The Greek letter 
was derived from a Phoenician one, which in 
turn was based upon Egyptian hieratic and hier- 
oglyphic characters. Z was the seventh letter in 
the Phoenician, Greek, and early Latin alpha- 
bets. It was dropped from Latin about the 3rd 
century b.c, and restored in the 1st century b.c. 
in order to transliterate certain Greek words; in 
its second appearance in Latin the letter was 
placed at the end of the alphabet, the position it 
occupies in the alphabets of all the modern lan- 
guages in which it appears. The history of the 
form of the character may be summarized as 
follows: 

Z T Zy 

Late Creek Early Greek Phoenician Egyptian Egyptian 
and Latin and Latin Hieratic Duck 

Hieroglyph 

The normal z sound, occurring in such words 
as zest and buzz and in the name of the letter it- 
self, is technically known as a voiced fricative 
consonant; it is produced by placing the tip of 
the tongue near the sockets of the upper front 
teeth and vibrating the vocal cords as air moves 
over the flattened edge of the tongue. This 
sound may be called a voiced s, and the letter z 
was first widely used in English during the Mid- 
dle English period in order to distinguish the 
normal z from the normal s sound. The substitu- 
tion was never thoroughly carried out, however, 
and the letter s invariably represented both the s 
and z sounds in inflectional endings and in 
most words of Latin origin; in modern English, it 
is s that usually indicates the z sound, as in goes, 
man's, rose, and desire. The z sound is often 
palatalized, producing the fricative voiced 
sound of z in the words azure and seizure; this 
sound, too, is more often represented by s, as in 


measure and treasure. Although z occurs in 
some words derived from Anglo-Saxon, such as 
freeze and graze, usually to represent an s 
which in the older language was voiced, its ap- 
pearance in a word (especially initially) gener- 
ally indicates a foreign origin, most often Greek, 
occasionally Arabic; examples of such loan 
words are zeal and zodiac, derived from Greek, 
and zenith, derived from Arabic. 

As an abbreviation, the capital Z stands for 
zenith distance in astronomy and for atomic 
number in chemistry. In science and technol- 
ogy, the lowercase z is used as an abbreviation 
for zero, and in algebra, it stands for an un- 
known quantity or variable; in analytic geome- 
try it stands for one of the systems of point co- 
ordinates. The capital or lowercase forms of the 
letter are used in geography as an abbreviation 
for zone. In medieval Roman numerals, the cap- 
ital letter was a symbol for the number 2000 and, 
in the form Z, 2,000,000. The capital and lower- 
case Z may be used to indicate the twenty-sixth 
or, when J, V, and W are not used, the twenty- 
third member of a series, class, group, or order. 
The capital letter is sometimes used in com- 
pound words to indicate anything having the 
shape of Z. M.P. 

ZABRZE (Ger. Hindenburg), city of Poland, in 
Katowice Province, about 50 miles n.e. of Cra- 
cow. It is a railroad junction and one of the 
principal industrial centers of the Silesian coal- 
mining region. Manufactures include iron and 
steel, coke, and chemicals. Zabrze dates from 
about 1300, but it did not become important 
until the 19th century. In 1915, during World 
War I, Germany annexed the city and renamed 
it Hindenburg in honor of the German field 
marshal Paul von Hindenburg (q.v.). During 
World War II it sustained heavy damage and in 
1945 it was occupied by Soviet troops. In the 
same year, by a decision of the Potsdam Confer- 
ence (q.v.), the city was restored to Roland. It 
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was known thereafter by its original name. Pop. 
(1971) 197,000. 

ZACHARY, Saint or ZACHARIAS, Saint (690?- 
752), pope from 741 to 752, born in southern 
Italy of Greek parents. He was closely associated 
with Pope Gregory 111 (see under Gregory), but 
otherwise little is known about his early career. 
By timely assertions of his authority as pope, 
Zachary helped to prepare the way for the as- 
cendancy of the Western Church in the tempo- 
ral affairs of Europe; see Christian Church, His- 
tory of the. He skillfully conciliated the 
Lombards (q.v.), a Germanic people who had 
occupied papal holdings in Italy, and persuaded 
them to restore many towns and territories to 
the church. In 751, with his support, Pepin the 
Short (see under Pepin), the effectual ruler of the 
Frankish realm, deposed its titular ruler, Chii- 
deric III (r. 741-51). By giving Pepin his official 
blessing Zachary created strong bonds between 
the papacy and the powerful Carolingian (q.v.) 
dynasty that Pepin founded. See France: His- 
tory: The Carolingians. Zachary translated into 
Greek The Dialogues of Saint Gregory the 
Great. His traditional feast day is March 5. 
ZAGREB (anc. Zagrabia), city of Yugoslavia, 
and capital of the constituent republic of Croa- 
tia, on the Sava R., about 225 miles n.w. of Bel- 
grade. The second largest city of the country 
and an industrial center, Zagreb has plants pro- 
ducing chemicals, machinery, leather goods, 
paper, metals, and textiles. A cultural center as 
well, the city has a university founded in 1669, 
an opera house, music and art academies, col- 
leges, museums, and art galleries. Noteworthy 
landmarks include an 18th century palace and 
remnants of an 11th-century cathedral. 

The site of present-day Zagreb was occupied 
by a settlement in Roman times. In 1093 Zagreb 
became a bishop's see, and in 1242 it became a 
free royal city. The city was made the capital of 
Croatia and Slavonia in 1867 and became part of 
Yugoslavia in 1918. Pop. (1971) 566,084. 
ZAGROS MOUNTAINS. See Iran: The Land. 
ZAH ARIAS, Babe Didrikson (1 91 3-56), Ameri- 
can athlete, born Mildred Babe Didrikson in 
Port Arthur, Texas. Named woman athlete of the 
first half of the 20th century by an Associated 
Press poll in 1950, she excelled in many sports, 
including basketball, swimming, track and field, 
and especially golf. In her teens she twice won a 
place on the All-American women's basketball 
team and established three national records in 
track and field events. A contender in the Olym- 
pic Games held in 1932 in Los Angeles, Calif., 
she not only won but set new records for the 
javelin throw (143 ft. 4 in.) and the 80-meter 


hurdle (11.7 sec.). She then played professional 
basketball, appeared in vaudeville, and learned 
to play golf. Between 1936 and 1954 she won 
every major women's golf championship, in- 
cluding the United States amateur champion- 
ship (1946) and the world championship (1948, 
1949, 1950, 1951) and U.S. Women's Open (1948^ 
1950, and 1954), both professional tournaments. 
Her autobiography, This Life I've Led , was pub- 
lished in 1955. 

ZAHAROFF, Sir Basil (1849-1936), Greek fin- 
ancier and manufacturer of munitions, born 
probably in Mugla, Turkey, of Greek parents, 
and educated in England. As director of Vickers- 
Armstrong, a British munitions firm, and 
through his holdings in shipbuilding and oil en- 
terprises, he became one of the world's wealthi- 
est and most influential men. He was a friend 
and adviser to such notable statesmen as Pre- 
mier Georges Clemenceau (q.v.) of France and 
Prime Minister David Lloyd George (see Lloyd 
George, David) of Great Britain. For his services 
to Britain during World War I, Zaharoff was 
knighted in 1918. He is also noted for his many 
philanthropies, primarily in the field of educa- 
tion; he endowed professorships in aviation at 
the universities of London, Paris, and Petrograd 
(now Leningrad A. A. Zhdanov State University); 
a professorship of French literature at the Uni- 
versity of Oxford; and a professorship of English 
literature at the University of Paris. 

ZAHIR SHAH. See Afghanistan: History: The 
New Kingdom. 

ZAIBATSU. See Monopoly and Competition: 
History: Historic Cartels. 

ZAIRE, REPUBLIC OF, nation of central Africa. 
It was known as the Belgian Congo until in 1960 
it became independent as the Democratic Re- 
public of the Congo; its name was changed to 
Zaire in 1971. The country is bounded on the n. 
by the Central African Republic and Sudan, on 
the e. by Uganda, Rwanda, Burundi, and Lake 
Tanganyika (which separates it from Tanzania), 
on the s. by Zambia, on the s.w. by Angola, and 
on the w. by Angola (Cabinda enclave) and the 
Republic of Congo. It is situated between lat. 
5°23' N. and lat. 13°27' $. and between long. 
13°10' E. and long. 31 °18' E. The extreme w. por- 
tion is a narrow wedge terminating in a 25-mi. 
strip along the Atlantic Ocean. The greatest 
width of the country is about 1200 mi.; its great- 
est length from n. to s. is 1250 mi. Its total area is 
about 905,380 sq.mi. 

THE LAND 

The dominant physiographic feature is the basin 
of the Congo River (q.v.), renamed Zaire R. in 
1971, a vast depression that sloped upward on 
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all sides into mountain ranges. The largest of 
these, on the e. border of Zaire, is the Mitumba 
Range, with elevations above 16,000 ft. The 
Ubangi R., chief n. tributary of the Congo, rises 
on the n.w. slopes of this range. In the s.E. the 
basin is fringed by rugged mountain country, 
sometimes called the Katanga Plateau. This re- 
gion, about 4000 ft. above sea level, contains 
rich copper fields, uranium, and other mineral 
deposits. In the s.w. the mountain chains are 
collectively designated the Angola Plateau. Here 
are located the sources of the Kasai R. (q.v.), 
chief s. affluent of the Congo R. Both the Congo 
R. basin and the mountain regions are traversed 
by numerous rivers, the valleys of which are 
covered with dense vegetation. Virtually impen- 
etrable equatorial forests occupy the e. and n.e. 
portions of the country. The largest, known vari- 
ously as the Ituri, Great Congo, Pygmy, and 
Stanley Forest, extends e. from the confluence of 
the Aruwimi and Congo rivers nearly to Lake Al- 
bert, covering some 25, 000 sq.mi. In this area, on 
the Ugandan border, are the Ruwenzori Mts. 
Large regions of the Congo basin consist of sa- 
vanna land. 

Climate. Except in the upland regions, the cli- 
mate of the country is very hot and humid. The 
mean annual temperature is approximately 80° 
F. in the low central area, with extremes consid- 
erably higher in February, the hottest month. In 


Tribesmen tend to their fish traps , which are attached 
to a wooden structure they have erected on the Congo 
River near Kisangani , Republic of Zaire. 

George Holton-Photo Researchers 

areas with altitudes above 5000 ft. the mean an- 
nual temperature is about 66° F. Frequent heavy 
rains occur from April to November n. of the 
equator and from October through May s. of the 
equator. 

Natural Resources. Zaire has vast mineral de- 
posits, notably copper, uranium, gold, and dia- 
monds. The wide range of climatic areas permits 
diversified agricultural production. The Congo 
R. and its affluents provide a magnificent net- 
work of navigable waterways. 

Plants and Animals. The vegetation of the re- 
public is extremely rich and diversified. Rubber 
trees of various species and oil palms are indige- 
nous to the region, as are coffee and cotton. 
Among the native fruit trees are banana, coco- 
nut palm, and plantain. Timber trees occur 
abundantly in a large variety of species, includ- 
ing teak, ebony, African cedar, mahogany, lig- 
num vitae, and redwood. Animal life is abun- 
dant and varied. Larger animals include the 
elephant, lion, leopard, chimpanzee, gorilla, gi- 
raffe, hippopotamus, okapi, zebra, wolf, and 
buffalo. The mamba, python, and crocodile are 
among the numerous reptiles. Among the many 
species of birds are parrots, pelicans, flamingos, 
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cuckoos, sunbirds, herons, and the spur-winged 
plover. Insects are exceedingly numerous, par- 
ticularly ants, termites, and mosquitoes, includ- 
ing the Anopheles mosquito, host of the malaria 
parasite. Another disease-bearing insect, preva- 
lent in the lowlands, is the tsetse fly, dissemina- 
tor of sleeping sickness (q.v.). 

Waterpower. Zaire has vast hydroelectric po- 
tential. A major hydroelectric project at Inga, on 
the Congo R., opened in 1972, has an ultimate 
annual capacity of 30,000,000 kw. Almost all 
generating plants have been built near the 
mines to serve mining operations. In the early 
1970's more than 3,000,000,000 kw hours of the 
annual total of 3,700,000,000 kw hours was pro- 
duced in hydroelectric installations. 

THE PEOPLE 

The population is largely agricultural, and com- 
prises a majority of Negroid peoples, a sizable 
minority of Sudanese, and small numbers of Ni- 
lotic, Pygmy, and Hamitic peoples. A number of 


Europeans live in Zaire, primarily Belgians; the 
number in the late 1960's had dropped by more 
than 60 percent since the late 1950's. 
Population. The population of the Republic of 
Zaire (census 1970) was 21,637,876; the United 
Nations estimated (1971) 22,480,000. The overall 
population density is about 26 per sq.mi. (1971 
U.N. est.). The population is concentrated in the 
£. highlands and along the lower Congo R. Ur- 
banization has been very rapid; about 25 per- 
cent of the total population was living in or 
around towns in the early 1970's. 

Political Divisions. In December, 1966, the 
number of regions was reduced from twelve to 
nine: Bandundu, Bas-Zaire, Equateur, Haut- 
Zaire, Kasai East, Kasai West, Kinshasa, Kivu, and 
Shaba. 

Opposite page: The turbulent Kwango River spills over 
a waterfall on its course from the highlands of Angola 
to its junction with the Congo River north of Kinshasa. 
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INDEX TO MAP OF THE REPUBLIC OF ZAIRE 


Cities and Towns 

Aketi .C 2 

Albertville (Kalemie) — D 4 

Bandundu B 3 

Banzyville C 2 

Basankusu B 2 

Basoko C. 2 

Baudouinville — D-4 

Beni g 2 

Bikoro B 3 

Bokungu C 3 

Boiomba “2 

Boma A 4 

Bondo C 2 

Bongandanga C 2 

Bosobolo C 2 

Budjala C 2 

Bukama D 4 

Bukavu D 3 

Bumba C 2 

Bunia g 2 

Buta 0 2 

Butembo 0 2 

Dibaya C 4 

Diiolo C 5 

Dungu 0 2 

Faradje D 2 

Feshi B 4 

Fizi D 3 

Gemena C 2 

Goma D 3 

Gungu B 4 

Ikela C 3 

Isangi C 2 

Isiro D 2 


Jadotville (Likasi) D 5 

Kabalo D 4 

Kabambare D 3 

Kabare D 3 

Kabinda. C 4 

Kabongo D 4 

Kahemba B 4 

Kalehe D 3 

Kalemie D 4 

Kamina C 4 

Kapanga C 4 

Kasangulu B 3 

Kasongo D 3 

Kasongo-Lunda B 4 

Katako-Kombe C 3 

Kazumba C 4 

Kenge B 3 

Kikwit B 4 

Kindu-Port Empain D 3 

Kinshasa (cap.) B 3 

Kipushi D 5 

Kiri B 3 

Kisangani D2 

Kolwezi D 5 

Kongolo D 4 

Kungu B 2 

Kutu B 3 

Libenge B 2 

Lisala C 2 

Lodja C 3 

Lubudi 0 4 

Lubumbashi 0 5 

Luebo C 4 

Luisa C 4 

Lukula A 4 

Luozi A 4 

Lusambo C 3 

Madimba B 4 


Mahagi E 2 

Manono 0 4 

Masi-Manimba B 3 

Masisi 0 3 

Matadi A 4 

Mbandaka B 2 

Mbuji-Mayi C 4 

Mushie B 3 

Mweka C 3 

Mwene Ditu C 4 

Mwenga 0 3 

Niangara 0 2 

Opala C 3 

Oshwe B 3 

Panda-Likasi 0 5 

Pangi D 3 

Poko 0 2 

Ponthierviiie C 3 

Port-Francqui ,C3 

Punia 0 3 

Pweto D 4 

Rutshuru 0 3 

Sakania D 5 

Sandoa C 4 

Sentery D 4 

Shabunda D 3 

Thysville B 4 

Tshela A3 

Tshikapa C 4 

Uvira 0 3 

Wamba D 2 

Watsa D 2 

Yahuma C 2 

Yangambi C 2 

Physical Features 

Aruwimi (river) D 2 

Bomu (river) C 2 


Congo (Zaire) (river) . . . .8 3 

Elila (river) D3 

Fimi (river) B 3 

Itimbiri (river) C 2 

fturi (forest) D 2 

Karisimbi (mt) .D 3 

Kasai (river) B 3 

Kwa (river) B 3 

Kwango (river) B 4 

Kwilu (river) B4 

Leopold II (lake). . — . .B 3 

Livingstone (falls) A 4 

Loange (river) .B 4 

Lomami (river) .C 3 

Lua (river). B 2 

Luaiaba (river) 0 3 

Luapula (river) 0 5 

Lubilash (river) C 4 

Lufira (river) ...D4 

Luifaka (river) C 3 

Lukenie (river) C 3 

Lukuga (river) 0 4 

Lulua (river) — C 4 

Luvua (river) D 4 

Marungu (mts.) .0 4 

Mitumba (range) 0 4 

Mweru (lake) D 4 

Ruwenzori (mts.) D 2 

Ruzizi (river) .D 3 

Sankuru (river) C 3 

Stanley (falls) 0 2 

Stanley Pool (lake) .... .B 3 

Tshuapa (river) C 3 

Tumba (lake) B 3 

Ubangi (river) , B 2 

Uele (river) D 2 

Virunga (mts.) .D 3 

Zaire (Congo) (river) S3 
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Principal Cities. The capital and largest city is 
Kinshasa (formerly Leopoldville), with a popula- 
tion of 1,323,039 in 1970. Among other major cit- 
ies, with 1970 (census) population figures, are 
Lubumbashi (formerly Elisabethville), 318,000, 
and Kisangani (formerly Stanleyville), 229,596. 
Smaller cities include Bukavu (formerly Coster- 
mansvilfe); Matadi, the principal port; 
Mbandaka (formerly Coquilhatville); and Boma, 
formerly the capital of both the Congo Free 
State and the Belgian Congo, and now a com- 
mercial center. 

Religion and Language. Christianity has about 

5.000. 000 adherents and Muslims number about 

105.000. The majority of the people still adhere 
to traditional animist beliefs. French is the offi- 
cial language as well as the principal business 
and social language. Four languages, basically of 
the Bantu family, are widely spoken: Swahili in 
the E. and s., Kikongo in the lower regions, Tshi- 
luba in Kasai, and Lingala along most of the 
Congo R. See also African Languages; African 
Literature; Animism. 

Education. About half of the children attend 
primary school. Secondary schools, neglected 
by the Belgians, tripled in number between 1958 
and 1963. Two universities functioned in the 
early 1970's, one near Kinshasa (Lovanium), a 
state-aided Catholic university, and the National 
University of Zaire, with campuses at Kinshasa, 
Lubumbashi, and Kisangani and a total enroll- 
ment of about 10,000 annually. 

Congolese folkways and culture, although in- 
fluenced by European life in the urban centers, 
remain largely intact among the different ethnic 
groups. The country has several museums, the 
principal ones being in Kinshasa and Lubum- 
bashi. The universities, as well as mission 
schools and private organizations, maintain li- 
braries. 

THE ECONOMY 

The general disruption that occurred through- 
out the country following independence has 
contributed to a reduction in the agricultural 
output below the levels achieved prior to inde- 
pendence. The mining industry, after a sharp 
decline, reached record levels in the early 
1970's, in a recent year budget figures showed 
about $443,000,000 in revenue and about $587,- 
000,000 in expenditures. 

Agriculture. Large areas of the Congo R. basin 
are fertile and well suited for cultivation. In the 
late 1960's improved techniques raised palm-oil 
production, quadrupled the yield of rubber and 
cocoa, increased the production of coffee and 
corn more than fivefold, and greatly increased 
the yield of rice, cassava, cotton, and bananas. 


Nevertheless, Zaire had to import corn, its sta- 
ple, from Zambia. Plantation agriculture, prima- 
rily coffee, has been better able to withstand 
the vicissitudes in the political and economic 
life of the country than either the production of 
cotton and palm products or peasant farming. 
Agriculture in many parts of the country has re- 
verted to subsistence farming. Cattle raising is 
confined to elevated regions that are free of the 
tsetse fly. 

Mining. Mineral deposits constitute the prin- 
cipal source of wealth of the republic. Zaire is 
the largest producer of cobalt and industrial dia- 
monds in the world, but copper is the most val- 
uable exported mineral. Other minerals pro- 
duced in significant quantities include uranium, 
tin, gold, zinc concentrates, manganese ores, 
and cadmium. 

Manufacturing. Industry is fairly well devel- 
oped. In the early 1970's Zaire produced about 
641 ,000 tons of petroleum products, 1,350, 000 
tons of tin, 455,000 tons of cement, 279,000 tons 
of refined copper, 63,000 tons of zinc, 50,000 
tons of refined sugar, 141,000 tons of sulfuric 
acid, and 104,000,000 gal. of beer. 

Currency and Banking. The unit of currency is 
the zaire, consisting of 100 makuta (2.06 zaire 
equal U.S.$1; 1974). The Bank of Zaire is the na- 
tional bank; a number of domestic banks and 
branches of foreign banks are also in operation. 
Commerce and Trade. Copper is the principal 
export, representing 50 percent of total export 
revenues. Other products exported include dia- 
monds and coffee. Exports in the early 1970's to- 
taled about $702,000,000 annually and imports, 
about $657,000,000. The principal export trade of 
Zaire, by value, is with Belgium, Italy, France, 
and Great Britain. The economy was impaired in 
the early 1970's by low world demand for cop- 
per and consequent reduced prices, circum- 
stances that led to a marked budget deficit. 

The country suffered a catastrophic decline in 
export earnings during the first few years after 
independence. This was due, in part, to the se- 
cession of Katanga and South Dasai, the mineral 
production of which represented about 50 per- 
cent of the export earnings. Another factor was 
the sharp decline in the export of agricultural 
crops such as cotton and palm-kernel oil be- 
cause of the exodus of Europeans and the 
length of the rebellion. The reintegration of 
South Kasai in the fall of 1962 and of Katanga in 
January, 1963, helped restore much of the lost 
earning power of the new nation. 
Transportation. The approximately 3600 mi. 
of railroad provide important connections 
within the country, with Benguela (q.v.) in An- 
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gola, and with p. and s. African points. The total 
length of the road system is about 90,000 mi. In- 
land waterways are extensively utilized. The 
Congo R. is navigable from its mouth to Matadi, 
a distance of 83 mi. From Matadi to Kinshasa, 
which are linked by a 249-mi. railway, the river 
is unnavigable, but beyond Kinshasa navigation 
is possible for more than 1000 mi. Navigable in- 
land waterways, over most of which river steam- 
ers are regularly routed, total about 8400 mi. The 
country has five international airports. 
Communications. Zaire is heavily dependent 
on air and telegraph services for internal com- 
munication. A national broadcasting system is 
based at Kinshasa, and a television station was 
opened in 1966. Thirteen daily newspapers are 
published in various cities. 

GOVERNMENT 

In accord with the constitution adopted by a 
referendum held in June, 1967, Zaire has a 
presidential executive system. The president ap- 
points the? ministers of government. A single- 
house legislature is elected by popular vote? for 
terms of five years. In 1970 the Popular Move- 
ment of the Revolution was declared the only 
legal political party; it was founded by President 
Mobutu Sese Seko (1930- ), who assumed this 

name in 1972 (see History , below). 

The nine regions are ruled by governors ap- 
pointed by the president; the provincial assem- 
blies are purely consultative bodies. 


Kinshasa , on the Congo, or Zaire, River , is an important 
terminus for ships coming downriver from Kisangani, 
more than 7 000 mi. upstream. upi 

HISTORY 

Early Congolese history is still largely unknown. 
There are records, however, of European explo- 
rations of the region beginning in the 15th cen- 
tury. The Portuguese had some contact with the 
kingdom of the Congo beginning in 1482, when 
the Portuguese navigator Diogo Cam (q.v.) vis- 
ited the mouth of the Congo R. It is believed 
that at its height the kingdom extended from 
the region that is now Angola into Gabon. In 
1489 a Congolese embassy was sent to the Por- 
tuguese king, and in 1490 Franciscan mission- 
aries and artisans from Portugal went to the 
Congo. The Congolese king was a convert to 
Christianity, but his attempts to impose the reli- 
gion on his people provoked violent opposition. 
His son, Alfonso, who succeeded him in 1507, 
set out to Christianize the country. Able to read 
and write Portuguese, Alfonso adopted the Por- 
tuguese model for his government and built nu- 
merous churches. The kingdom declined, how- 
ever, and memory of the Christian kingdom all 
but disappeared. The growing interest in Africa 
as a source of wealth was stimulated by the re- 
ports of explorers, notably Henry Morton Stan- 
ley (q.v.), who visited the interior of the Congo 
in 1877. As a result of a conference with Stanley, 
Leopold II (see under Leopold), King of Belgium, 
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Young woman of Tusi descent , from the eastern re- 
gion. upi 


in 1878 organized the International Association 
of the Congo. The new organization immedi- 
ately engaged Stanley to return to the territory 
in order to set up trading stations and establish 
friendly relations with the native chiefs. The ex- 
plorer founded a number of posts, including 
Leopoldville (Kinshasa), and secured rights to 
extensive areas bordering the Congo R. 

Conflicting claims advanced by various na- 
tions, notably Portugal and France, to territorial 
rights in the Congo region led to the convening 
in 1884 of the Conference of Berlin, which rec- 
ognized the sovereignty of the African Interna- 
tional Association; opened the Congo Free 
State, as the region was named, to trade of all 
nations; and outlawed the slave trade. The new 
State was placed under the personal sovereignty 
of King Leopold II in July, 1885. 

Annexation by Belgium. Increasingly oppres- 
sive exploitation caused continued unrest 
among the Africans and led, early in the 20th 
century, to international protest. Public opinion 
forced Leopold to establish a commission of in- 
quiry in 1904. The report of the commission re- 
vealed that the Africans were victims of a slave- 
labor system and of other abuses. These find- 
ings compelled the king to institute certain re- 
forms, which were not very effective. As a re- 
sult, the Belgian parliament in 1908 voted to 
annex the Congo Free State, making it a colony 
that became known as the Belgian Congo. 


During World War I, Congolese troops effec- 
tively aided the Allied cause in Africa, conquer- 
ing the German territory of Ruanda-Urundi, 
which was mandated by the League of Nations 
to Belgium in 1919. 

Substantial expansion of the industrial facil- 
ities of the Congo took place during World War 
II. This process was particularly marked in the 
uranium, copper, palm-oil, and rubber in- 
dustries. During the postwar years further in- 
creases in the industrial productivity of the col- 
ony occurred, and a series of reforms, designed 
to prepare the Congolese for eventual self-gov- 
ernment, were initiated. On Dec. 8, 1957, the 
Africans took part for the first time in voting for 
elective places on the township councils, win- 
ning 130 of 170 seats. After nationalists demand- 
ing independence rioted in Kinshasa in 1959, 
the Belgian government announced a schedule 
for Congolese elections, which were to inaugu- 
rate self-rule. But a congress of leading national- 
ist parties insisted upon immediate full inde- 
pendence; the two principal parties were the 
Abako (Association of the Lower Congo), led by 
Joseph Kasavubu (1910? -69), and the Congolese 
National Movement, led by Patrice Lumumba 
(1925-61). Belgium then agreed to relinquish the 
colony. In elections held prior to independence, 
some forty parties presented candidates. Lu- 
mumba's Congolese National Movement 
showed the greatest strength; the Abako was 
second. By agreement between the two leading 
parties, Lumumba became premier-designate 
and Kasavubu was chosen as president. The in- 
dependent Republic of the Congo was pro- 
claimed in Kinshasa on June 30, 1960, by King 
Baudouin I (q.v.) of Belgium. 

Independence and the Secession of Katan- 
ga. Violent disorders, stemming from -tribal 
disputes, the disappointment of the parties ex- 
cluded from the government, and a revolt of 
Congolese armed forces, began within one 
week of independence. With the intention of 
restoring order and suppressing maltreatment of 
whites, Belgian forces still in the Congo were 
redeployed and additional troops were flown 
into the country, despite the objections of Lu- 
mumba. The action, interpreted as an attempt to 
reimpose Belgian authority, provoked even 
greater violence against the Europeans. The po- 
litical picture was further complicated when on 
July 11 Moise Tshombe (1919-69), then premier 
of Katanga Province, proclaimed that province 
to be an independent country and requested 
Belgian military aid. In response to an appeal 
from Lumumba, the United Nations Security 
Council authorized Secretary-General Dag 
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Hammarskjold (q.v.), the U.N. secretary-general, 
to recruit a military force to be sent to the 
Congo to restore order; the Security Council 
also demanded withdrawal of Belgian forces. 
The U.N. force, comprising units from African 
countries, Sweden, and Ireland, gradually began 
to supplant Belgian troops. When the Security 
Council ruled that U.N. forces were not to be 
employed to affect the outcome of any internal 
conflict in the province, Tshombe, reassured, 
permitted U.N. troops to enter Katanga. 

In September Soviet technicians and advisers 
were flown into the Congo, causing much ten- 
sion between the United States and the Soviet 
Union. Tension increased when President Kasa- 
vubu announced that he had dismissed Premier 
Lumumba, replacing him with Joseph lleo 
(1922- ). Lumumba claimed that his dismissal 
was illegal and that Kasavubu was no longer 
president. On Sept. 13 the U.N. forces gave up 
control of the airports and Radio Kinshasa to Lu- 
mumba. But the Congo army, led by Colonel Jo- 
seph-Desire Mobutu (now Mobutu Sese Seko), 
a supporter of Kasavubu, seized control of the 
government, and Mobutu ordered Soviet and 
Czechoslovak ambassadors out of the country. 
President Kasavubu, on Sept. 29, transferred ex- 
ecutive and administrative authority of the 
Congo to the College of High Commissioners, 
the caretaker government sponsored by Mo- 
butu. In November the U.N. General Assembly 
voted to seat the Kasavubu delegation. 

Shortly afterwards, Lumumba escaped from 
his U.N. -guarded villa in Kinshasa. He was cap- 
tured the same day and was told by Mobutu 
that he would have to stand trial for inciting the 
Congolese army to rebellion. 

On Dec. 13, I960, Antoine Gizenga (1925- ), 
former deputy premier in the Lumumba govern- 
ment, proclaimed himself premier, and desig- 
nated Kisangani as the capital of the Congo. 
Within the next few months his government 
was recognized by most Communist and Arab 
nations and by Ghana. On Jan. 9, 1961, pro-Lu- 
mumba soldiers invaded northern Katanga, and 
the U.N. Congo Command sent troops there to 
prevent outbreak of civil war. 

President Kasavubu in February replaced the 
caretaker government of Mobutu with a new 
provisional government including members of 
the former parliament and Joseph lleo as pre- 
mier. Lumumba, who had been imprisoned in 
Katanga, escaped and while in flight was killed 
(Feb. 12). It was not established clearly who was 
responsible for the death of Lumumba. The So- 
viet Union accused Hammarskjold of complicity 
in the murder of Lumumba and demanded that 


he be dismissed from his U.N. post, whereas the 
Western powers continued to support the sec- 
retary-general. 

United Nations Peace Efforts. On Feb. 21 the 
U.N. Security Council authorized the U.N. to 
use force to prevent civil war in the Congo and 
demanded withdrawal of all foreign military 
personnel not under U.N. command. Opposing 
the Council decision and hoping to forestall fur- 
ther U.N. intervention, eighteen leaders of Con- 
golese factions (not including Gizenga) on 
March 12 agreed to abolish the central govern- 
ment in favor of a confederation of sovereign 
states. At a follow-up meeting convened in 
April, Tshombe withdrew his cooperation. Ar- 
rested and charged with treason, he secured his 
release by agreeing to dismiss all foreign advis- 
ers and military forces in Katanga, but repu- 
diated his assurances when he returned to 
Elisabethvi lie (now Lubumbashi). The U.N. 
Command launched limited military action 
against his forces in September and again in De- 
cember. While trying to arrange a cease-fire be- 
tween the U.N. forces and the Katangese forces 
in September, Secretary-General Hammarskjold 
was killed under mysterious circumstances in an 
airplane crash at Ndola, Zambia. 

Meanwhile, Gizenga agreed to join the cen- 
tral government after former senate member 
Cyrille Adoula (1921- ), named Congolese pre- 
mier on Aug. 2, promised to follow the policies 
of Lumumba. Gizenga was made first vice-pre- 
mier, but was removed from this post and cen- 

A student puts the finishing touches on a sculpture at 
an art school in Kinshasa. upi 
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sured by parliament in January, 1962, for defying 
a parliamentary resolution that he come to Kin- 
shasa from Kisangani to face secession charges. 

Tshombe, during the first half of 1962, held 
intermittent talks with Adoula, but the two lead- 
ers failed to reach a final agreement. To compel 
Tshombe to come to terms, Acting U.N. Secre- 
tary-General U Thant (q.v.) pressed for eco- 
nomic sanctions against Katanga and proposed 
a three-stage plan for ending Katanga's seces- 
sion. Tshombe announced his acceptance of the 
plan but made little effort to implement it. 
Adopting a firmer stand against the secession of 
Katanga, Adoula demanded that the U.N. plan 
be put into effect, by force if necessary. 

In December U.N. forces moved decisively 
against Katanga and gained control of Lubum- 
bashi. Tshombe, fleeing before U.N. troops, es- 
tablished his last stronghold at Kolwezi. On Jan. 
15, 1963, he announced surrender to U.N. inte- 
gration demands and was promised amnesty for 
himself and his followers if their threats to de- 
stroy Kolwezi mining installations were not car- 
ried out. A few months later Premier Adoula 
formed a new cabinet, which included Katanga 
representatives and gave strongest representa- 
tion to the Lumumbist party. Strikes and rebel- 
lions continued to beset the country, however, 
and in June, 1964, Adoula resigned as premier. A 
new constitution was adopted and a govern- 
ment was formed under Tshombe. Then in Au- 
gust Kisangani fell to Lumumbist rebels. After 
troops of the Congolese National Army, aided 
by white mercenaries, began a drive to recap- 
ture the city, the rebels threatened to kill Whites 
being held hostage in Kisangani; among the 
hostages were about sixty Americans. On Nov. 
24 Belgian paratroopers, carried in U.S. planes, 
landed in Kisangani and, together with Congo- 
lese troops, recaptured the city. The U.S. and 
Belgian troops left after their rescue mission. 
The Mobutu Government- A fragile coalition 
organized by Tshombe won the parliamentary 
elections of early 1965, but shortly thereafter 
Kasavubu ousted Tshombe from the premier- 
ship. (Tshombe left the country and died in Al- 
geria in 1969.) In late 1965 Mobutu again inter- 
vened, installing himself as president in place of 
Kasavubu. In 1966 Mobutu established a presi- 
dential form of government; the change was 
formalized in a new constitution adopted in 
1967. In his first years as president Mobutu 
brought political stability to the country, al- 
though there were a number of short-lived re- 
gionally based revolts, and students occasionally 
protested his allegedly dictatorial rule. Some 
foreign-owned mining firms were nationalized, 
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and in 1966 the European names of several cities 
were replaced by African names (Leopoldville 
became Kinshasa; Stanleyville, Kisangani). 

In 1970 Mobutu was elected to a seven-year 
term as president, and in the early 1970's he un- 
dertook a major program of Africanization. In 
1971 the country's name was changed to Zaire, 
and in 1972 the president renamed himself Mo- 
butu Sese Seko, at the same time urging other 
Zairians to drop their non-African names. In 
1973 many foreign concerns were taken over by 
the government. Some economic-development 
projects were completed, but the country re- 
mained very dependent on income from copper 
exports. World copper prices fell sharply in the 
mid-1970's, and largely as a result of the conse- 
quent steep drop in Zaire's export earnings the 
country's foreign debt rose to more than $2 bil- 
lion by the late 1970's. At the same time the do- 
mestic economy experienced very high rates of 
unemployment and inflation. In 1977 Mobutu 
was reelected president. In 1977, and again in 
1978, Zaire (with the help of Belgium, France, 
Morocco, and other countries) repulsed inva- 
sions from Angola by former residents of Shaba 
region (as Katanga had been renamed in 1972). 
ZAMBEZI or ZAMBESI, fourth largest river of 
Africa, about 1600 mi. in length and draining an 
area of some 500,000 sq.mi. It rises in the n.w. 
corner of Zambia and flows in a great double 
curve s. to the Indian Ocean. From its headwa- 
ters, about 5000 ft. above sea level, the Zambezi 
flows through E. Angola, traverses w. Zambia, 
and forms the border of n.e. Botswana; it forms 
the boundary between Zambia and Rhodesia, 
and, flowing through Kariba Lake created by the 
hydroelectric Kariba Dam (see Dam), it crosses 
central Mozambique, and flows into the Mo- 
zambique Channel and empties into the Indian 
Ocean through several mouths. In its upper 
course, totaling about 500 mi., the Zambezi falls 
only about 600 ft. About 60 mi. below its conflu- 
ence with the Kwando R. it forms the great cata- 
ract known as Victoria Falls (q.v.), and for the 
next 45 mi. it rushes through a narrow gorge 400 
ft. deep. The Zambezi then enters its middle 
course and flows through hilly country for about 
800 mi. to Quebrabasa Rapids, the last great 
natural barrier to navigation, in Mozambique, in 
its lower course the Zambezi flows through a 
broad valley to the sea. Besides the Kwando R., 
the chief tributaries of the upper river are the 
Kabompo and the Lungwebungu. The Zambezi 
receives no important tributaries in its middle 
course; the chief affluent of the lower river is the 
Shire. 

Despite such interruptions as cataracts, rap- 
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ids, and sand bars, the Zambezi is navigable for 
long distances. The navigable reaches of the 
river and its tributaries total about 400 mi. The 
Scottish missionary and explorer David Living- 
stone (q.v.) was the first European to explore the 
Zambezi. 

ZAMBIA, republic in south-central Africa, 
formerly known as Northern Rhodesia, member 
of the Commonwealth of Nations. It is bounded 
on the n. by the Republic of Zaire and by Tanza- 
nia, on the E. by Malawi, on the s.E. by Mozam- 
bique, on the s. by Rhodesia, Botswana, and the 
Caprivi Strip of South-West Africa, and on the 
w. by Angola. It extends from about lat. 8° S. to 
lat. 17°20 / S. and from long. 22° E. to long. 33°40 / 
E. The area is 290,320 sq.mi. 

THE LAND 

Most of Zambia is high plateau, at altitudes be- 
tween 3500 and 4500 ft., with mountains in the 
n.e. exceeding 7000 ft. Major rivers are the Zam- 
bezi R. and its tributaries, the Kafue and the 
Luangwa, in the s. and w., and the Luapula R. in 
the n. The country has a savanna type of vege- 
tation. Teak forests grow in the w. districts. Ani- 
mals include the elephant, lion, rhinoceros, and 
several varieties of antelope. 

Climate. Although lying within the Tropic 
Zone, much of Zambia enjoys a pleasant climate 
because of the high altitude. Climate varies 
greatly between the river valleys and the ele- 
vated plateau. Maramba, in the Zambezi valley, 
has extreme temperatures of 27° F. and 105° F. 
and annual rainfall of nearly 30 in. Lusaka, at 
4100 ft., has a yearly high of about 100° F. and a 
low of 39° F. with an average rainfall of 32 in. 
The main rainy season lasts from mid-November 
to early April. 

Natural Resources. Of overwhelming impor- 
tance to Zambia are the rich mineral veins of 
its copper belt; the belt extends down into the 
country from the s. part of the Republic of Zaire. 
Zambia also has substantial hydroelectric po- 
tential. The Kariba Dam on the Zambezi R. is 
the main power source. Zambia shares the Kar- 
iba system with Rhodesia. Other stations on the 
Lunsemfwa and Mulungushi rivers serve Broken 
Hill. Plans are well advanced for building instal- 
lations on the Kafue R. The total electrical 
power consumed annually in the early 1970's, 
including imports, was 4,371,000,000 kw hours. 
THE PEOPLE 

The population, predominantly rural, is almost 
entirely African. A white minority, about 2 per- 
cent of the total population, has exerted consid- 
erable influence in industrial activities. 
Population. The population (census 1969) was 
4,056,995; the United Nations estimated (1971) 
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4,275,000. This included about 59,000 Europeans, 
Asians, and people of mixed descent. The Afri- 
can majority belongs to some seventy-three 
tribes, of which the largest are the Bemba, Lozi, 
and Tonga. The overall population density is 16 
per sq.mi. (U.N. est. 1970); much of the n.e. and 
w. is sparsely inhabited. 

Political Divisions and Principal Cities. 

Zambia is divided into 8 provinces, each admin- 
istered by a resident minister. Lusaka, the capi- 
tal, had a population in 1972 of about 347,900. 
Other major centers are the towns of Ndola 
(201,300), Kitwe (179,300), Mufulira (124,100), 
and Luanshya (110,500), all in the copper belt. 
Religion and Language. Most of the people 
retain their traditional tribal beliefs. Christians 
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Workers' housing, part of a community-development 
project in the densely populated copper belt of Zam- 
bia. United Nations 

make up about 20 percent of the population 
and include all Europeans. The Asians are 
mainly Muslims. More than 40 African languages 
and dialects are spoken, the most important 
being Bemba, Lozi, Luvale, Tonga, and Nyanga. 
The official language is English. 

Education. Primary education is compulsory. 
In the early 1970's about 730,000 pupils were en- 
rolled in 2600 primary schools and 56,000 in 114 
secondary schools. Teacher-training colleges 
had an enrollment of about 2400. The University 
of Zambia, at Lusaka, which opened in 1966, has 
about 1700 students. 

The Livingstone Museum, at Maramba, has a 
collection relating to the archeology and natural 
history of southern Africa. The Institute for So- 
cial Studies of the University of Zambia pub- 
lishes studies relating to central Africa. 

THE ECONOMY 

The wealth of Zambia is based largely on mining 
in the rich copper belt. Some processing and 
manufacturing has been started since inde- 
pendence, and further diversification of the 
economy is being planned. The 1973 budget es- 
timate showed about $443,000,000 in revenue 
and $473,000,000 in expenditures. 

Agriculture. The most important cash crop is 
tobacco; the annual yield in the early 1970's was 
more than 6500 tons. Other commercial crops 
are peanuts and corn. The 1972-76 five-year 
plan emphasizes rural development and self- 
sufficiency in corn. Beef and dairy cattle are 


raised for domestic use. Forest and fishing in- 
dustries are under development. 

Mining. The copper mines of Zambia are 
among the richest in the world. Copper pro- 
duction in the early 1970's totaled about 650,000 
tons annually. Lead, zinc, manganese, and co- 
balt are also mined. Annual value of mineral 
production was about $755,000,000, of which 
copper accounted for nearly 95 percent. 
Manufacturing. Principal manufactured items 
include food products, clothing and shoes, 
transport equipment, and cement. Grain milling 
and smelting and refining of copper are also im- 
portant. 

Currency and Banking. The decimal system of 
currency, introduced in 1968, is based on the 
kwacha, consisting of 100 ngwee (1.62 kwachas 
equal U.S.$1; 1974). 

British commercial banks maintain branches 
in Zambia. The Land and Agricultural Bank of 
Zambia, founded in 1953, and the government- 
financed Finance Development Corporation 
provide loans for agriculture and industry. 
Commerce and Trade. Imports, mainly ma- 
chinery and transport equipment, mineral fuels 
and lubricants, chemicals, and manufactured 
goods, totaled about $640,000,000 annually in 
the early 1970's. Imports from Rhodesia were 
drastically reduced following that country's dec- 
laration of independence in 1965 and its subse- 
quent acceptance of segregationist policies. Ex- 
ports totaled about $776,000,000, the chief items 
being metals and tobacco. 

Transportation and Communications. A rail- 
road from Rhodesia runs to Maramba, Lusaka, 
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and Ndola, connecting with the Congo system, 
and thence to Benguela on the Atlantic coast of 
Angola. About 5700 mi. of surfaced roads con- 
nect the main towns of Zambia. Lusaka has an 
international airport. The government operates 
radio and television stations at Lusaka and 
Kitwe. In the early 1970's about 80,000 radios 
and 20,000 television receivers were in use. 
Labor. Of the more than 350,000 people in 
paid employment in the early 1970's, about 
58,000 were engaged in mining, 67,000 in con- 
struction, and 40,000 in agriculture. 
GOVERNMENT 

Zambia is a republic with a president elected by 
universal suffrage and a National Assembly of 
125 elected members and 10 nominated mem- 
bers. The vice-president, named by the presi- 
dent, heads the assembly. In 1973 a new consti- 
tution was adopted, elevating the central 
committee of the United National Independ- 
ence Party (U.N.I.P.), the sole legal party, above 
members of the cabinet. 

The judicial system consists of a high court, a 
court of appeal, and lower courts on the British 
model. Some African customary law is still ap- 
plied in special courts. 

Health Services and Military Strength. Since 
independence Zambian authorities have placed 
emphasis on maintaining existing health serv- 
ices rather than expanding the system. 

The armed forces of Zambia consist of an 
army of about 3000 and a small air force. 
HISTORY 

Knowledge of the early history of Zambia is 


fragmentary. Zambia lies across one of the main 
north-to-south migration routes, which have 
yielded a series of archeological finds from split 
pebbles made 500, OCX) years ago to early Iron 
Age artifacts made in the first millennium a.d. 
The country was crossed and recrossed by in- 
vaders; the present African population arrived 
in the 17th century, 

In the 19th century Arab slave traders were 
active in the region. In 1851 the Scottish mis- 
sionary David Livingstone (q.v.) reached the 
upper Zambezi, and in the next few years British 
missionaries arrived in increasing numbers. In 
1900, Lewanika, ruler of the Lozi, accepted Brit- 
ish protection in exchange for the assignment of 
mineral rights to the British South Africa Com- 
pany, led by Cecil John Rhodes (q.v.). The first 
copper mine was in operation in 1911, and the 
industry grew rapidly, attracting settlers from 
Europe and South Africa. In 1924 the British 
crown took over control of the country, then 
called Northern Rhodesia. 

Over the opposition of Africans, of whom the 
first two were admitted to the legislative coun- 
cil in 1948, Northern Rhodesia was joined to 
Southern Rhodesia and Nyasaland in the Feder- 
ation of Rhodesia and Nyasaland in 1953; see 
Rhodesia and Nyasaland, Federation of. 

African representation in the administration 
of Northern Rhodesia was progressively en- 
larged and supported by nationalist parties, 
notably the African National Congress, founded 
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in 1948. Faced with African pressure, the British 
agreed to the breakup of the federation, effec- 
tive 1963. 

in elections in 1962 the United National In- 
dependence Party (U.N.I.P.) led by Kenneth 
Kaunda (1924- ) won 14 seats, and it formed a 

coalition with the African National Congress, 
from which it had split in 1958. In 1963 the 
country was made self-governing internally, and 
in elections in 1964 the U.N.I.P. won 55 out of 75 
seats. The country became independent on Oct. 
24, 1964, as the Republic of Zambia, with Kaun- 
da as president; he was reelected in 1968, 1973, 
and 1978. In 1972 the ruling U.N.I.P. was made 
the country's sole legal political party. 

During the early 1970's Zambia enjoyed rela- 
tive prosperity as copper fetched high prices on 
world markets; in 1971 the government acquired 
control of the country's copper-mining con- 
cerns. Kaunda was a strong advocate of black- 
majority rule in white-dominated Rhodesia and 
South Africa, which caused recurring conflicts 
with these countries; as a result, rail contact 
with the sea through Rhodesia was cut off from 
1973 to 1978. Because it allowed its territory to 
be used as a base by Rhodesian rebels, Zambia 
was also subjected to preemptive and retaliatory 
raids by Zimbabwe-Rhodesian government 
forces at the end of the 1970's. At the same time, 
the economy suffered severely from a fall in the 
world price of copper. 

ZAMBOANGA, city and port of the Republic 
of the Philippines, in Zamboanga del Sur Prov- 
ince, on w. Mindanao Island, on Basilian Strait, 
about 530 miles S. of Manila. The city, part of the 
district called the city of Zamboanga, is a trad- 
ing center and shipping point for a region pro- 
ducing copra, hemp, timber, and fish products. 
Zamboanga was founded in 1635 by the Spanish 
as a military base for campaigns against the 
Moro (q.v.). It was modernized during the pe- 
riod of United States administration (1898-1935) 
of the Philippines. The city of Zamboanga was 
constituted about 1940 and includes surround- 
ing communities. During World War II the city 
was held by the Japanese. Pop. (1970) 199,901. 
ZAMORA, city in Spain, and capital of Zamo- 
ra Province, on the Douro R., about 130 miles 
N.w. of Madrid. The city is an episcopal see, a 
railroad junction, and the trade center for the 
surrounding agricultural region. Industrial prod- 
ucts are textiles, pottery, leather goods, and 
brandy. Two bridges, one of which has 16 
pointed arches and dates from the 14th century, 
span the Douro at Zamora. Other points of in- 
terest include several 12th-century churches and 
a castle dating from the Middle Ages (q.v.). 


The site of Zamora was settled in pre-Roman 
times. Strongly fortified in the early Middle 
Ages, the city figured prominently, especially 
during the 10th century, in the wars between 
the Christians and the Moors. In the 11th cen- 
tury Zamora was constituted a part of the king- 
doms of Leon and Castile (qq.v.). Pop. (1973 
est.) 47,152. 

ZAMORA Y TORRES, Niceto Alcala. See 
Spain: History: The Republic, 

ZANDE or ZANDEH, group of central African 
Negro tribes belonging to the Sudanic language 
group, and inhabiting the basins of the Uele and 
Ubangi rivers in the Republic of Zaire. Known 
also as the Azande, or Nyam-Nyam, they follow 
an economy based on agriculture and supple- 
mented by hunting. Their houses, situated on 
homesteads scattered in clearings, are conical in 
shape, with thatched roofs and walls of mud or 
wattle and daub. Arts and crafts are well devel- 
oped and include ivory and wood carving, met- 
alwork, and pottery. Religion of the Zande cen- 
ters around a supreme being called Mboli to 
whom offerings are made. Divination plays an 
important part in daily ritual. 

Beginning in the 18th century, a Zande clan 
known as the Avongara established a number of 
personal kingdoms throughout this central Afri- 
can region, and a number of Zande tribes are 
still ruled by members of this clan. Descent is 
generally traced in the male line. A chief rules 
over a group or tribe, and his brothers and sons 
hold subordinate posts as provincial administra- 
tors, appointing commoners as their deputies. 
The Zande today number about 750,000. 

See also African Languages: The Niger-Kordo- 
fanian Family. 

ZANESVILLE, city in Ohio, and county seat of 
Muskingum Co., at the confluence of the Mus- 
kingum and Licking rivers, about 50 miles E. of 
Columbus. The city is within an agricultural, in- 
dustrial, and mining region and has plants pro- 
ducing electrical equipment, glass, and iron and 
steel. Zanesville is the birthplace of the Ameri- 
can author Zane Grey (q.v.). Settled about 1800, 
Zanesville was the State capital from 1810 to 
1812. It was incorporated as a city in 1850. Pop. 
(1960) 39,077; (1970) 33,045. 

ZANGWILL, Israel (1864-1926), British writer, 
born in London, England, of Russian parents, 
and educated at the Jews' Free School in Lon- 
don and the University of London. Beginning 
his career as a teacher and journalist, he estab- 
lished a reputation as a novelist in 1892, with 
Children of the Ghetto , which dealt with life 
among poor London Jews. This work was fol- 
lowed by Ghetto Tragedies (1893), The King of 


442 



Schnorrers (1894), Ghetto Comedies (1907), and 
other novels about Jewish life, as well as by 
ctnries plays, essays, and poems. The title of his 
best-known play. The Melting Pot (1908), is still 
used to describe the fusion of cultures that 
haracterizes America. Other plays by Zangwill 
include Plaster Saints (1914) and We Moderns 
(1924). He is noted for portraying modem Jew- 
ish life with sympathy and humor, neither mis- 
representing Jews as stereotypes nor idealizing 

^Zangwill was an early leader of the modern 
Zionist movement; see Zionism. He led his fol- 
lowers out of the movement, however, when 
the Zionist Congress of 1905 rejected the British 
government's offer to open up territory in east 
Africa to Jewish settlement. The same year he 
founded the Jewish Territorial Organization, 
whose members sought unsuccessfully for some 
territory where Jews might make an autono- 
mous settlement. 

ZANZIBAR, city and port of Tanzania, in Zan- 
zibar Province, on the w. coast of Zanzibar 
Island about 40 miles n. of Dar es Salaam. It is 
an important shipping and commercial center 
and has excellent harbor facilities. Coconut oil, 
clove oil and soap are important products. Por- 
tuguese 'traders founded Zanzibar in the 16th 
century and it was long a center of the slave 
trade. It served as the capital of the sultanate 
and later the protectorate for Zanzibar, before 
the island merged with Tanganyika in 1964 to 
form Tanzania (see Tanzania, United Republic 
OF l Pop. (latest census) 68,490. 

ZAPATA, Emiliano (1877?-1919), Mexican rev- 
olutionary leader and agrarian reformer, born in 
San Miguel Anenecuilco (now Anenecuilco de 
los Zapata), in Morelos State. An illiterate tenant 
farmer of almost pure Indian blood, he recruited 
an army of Indians from villages and haciendas 
in Morelos and, under the rallying cry "Land 
and Liberty", joined the Mexican revolutionist 
Francisco Indalecio Madero in the 1910 revolt 
against the Mexican soldier-statesman Porfirio 
Diaz (qq.v.). Having lost faith in Madero, who 
assumed the presidency in 1911, Zapata formu- 
lated his own agrarian reform plan; known as 
the Plan of Ayala, it called for the land to be re- 
distributed among the Indians. During the pro- 
visional presidencies of the Mexican soldier- 
politician Victoriano Huerta and, later, the Mex- 
ican statesman Venustiano Carranza (qq.v,), Za- 
pata continued his resistance to the govern- 
ment. By this time Zapata had extended his 
power throughout southern Mexico. With the 
Mexican revolutionary general Francisco Villa 
(q.v.) Zapata marched on Mexico City, entering 
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it the first of three times in 1914. The following 
year Zapata withdrew to Morelos where, still re- 
sisting, he subsequently was murdered by an 
agent of Carranza. Although regarded as merely 
f P . a §' n § bandit by his enemies, Zapata was 
o ized by the Indians as the true revolutionary 
re ormer and hero; his life has inspired count- 
less legends and ballads. See Mexico: History: 
Period of Turmoil. 

ZAPOROZHYE, city of the Soviet Union, in 
the Ukrainian S.S.R., and capital of Zaporozh'ye 
Ob ast, on the Dnieper R., 280 miles s.E. of Kiev. 

A major rail junction and a river transshipment 
port for Donetz Basin traffic, it is an industrial 
city, with metallurgical, iron and steel, alumi- 
num, and magnesium plants and locomotive re- 
pair shops. Also manufactured are » chemicals, 
agricultural machinery, automobiles, electrical 
equipment, processed meat, and wire. The city 
is the site of the first large Russian hydroelectric 
station, the Dneproges, completed in 1932 and 
restored In 1947 after World War II. It also has a 
museum and teachers' and agricultural colleges. 
Founded in 1770 as Aleksandrovskaya fort on 
the site of a Zaporozh'ye Cossack stronghold, it 
became a city in 1806 and was called Aleksan- 
drovsk until 1921. Much of the old section was 
inundated by the Kakhovka Reservoir, com- 
pleted in the 1950'$. The name is also spelled 
Zaporozhie or Zaporozhe; the Ukrainian form is 
Zaporizhzhya. Pop. (1970) 658 , 000 . 

ZAPOTEC. See American Indian Languages; 
American Indians: Indians of Mexico , Central 
America , and the West Indies: Southern Mexico 
and Guatemala . 

ZARIA, city of Nigeria, in Kano State, 90 miles 
s.w. of the city of Kano. A road and rail hub in a 
major cotton-growing area, the city trades in 
cotton, peanuts, hides and skins, ginger, bees- 
wax, and durra sorghum, and has a railroad en- 
gineering plant. Industries include cotton gin- 
ning, peanut and shea-nut milling, tanning, 
cottonseed-oil milling, and the manufacture of 
cigarettes, bicycles, perfumes, and soap. Ah- 
madu Bello University (1962), a teachers' col- 
lege, and a leper colony are in Zaria. Founded in 
the 16th century — some of the old mud walls 
still surround the city — Zaria became capital of 
a province of the empire of Songhai (q.v.). The 
independent emirate, originally founded as one 
of the original seven Hausa states in the 1st cen- 
tury a.d., was reestablished, but fell to the Fula 
(q.v.) in the early 19th century and to the British 
in 1902. Pop. (1971 est.) 200,855. 

ZEALAND. See Sjaelland 

ZEALOTS, in Judaism, those who showed 

"zeal" (religious fanaticism) on behalf of the 
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Law. Admiration for the zealous individual ap- 
pears, for example, in a passage in the Old Tes- 
tament (Num. 25:1-8) that has been dated to the 
7th century B.c. In this heroic tale, Phinehas, the 
grandson of Aaron (q.v.), and thus of the priestly 
line, kills an Israelite and a Midianite woman 
whom he has brought into the Israelite camp. 
As a result, Phinehas delivers the camp from an 
outbreak of the plague. Phinehas is the proto- 
type of the zealous men to whom Mattathias 
(see under Maccabees) appeals for support 
against the Syrians (1 Mac. 2:27). From this time, 
in the 2nd century b.c., the term "zealot" was 
used to characterize individuals active in the re- 
sistance against foreign domination of Judea; 
see Jews: Subject Judea. One such individual 
was among the disciples of Jesus Christ ( see 
Apostle): Simon the Zealot (Luke 6:15). An ac- 
tual organization of Zealots did not exist, how- 
ever, until after the Jews rebelled against the 
Roman government of Palestine in 66 a.d. When 
the Romans retook Judea in 67-68, an organiza- 
tion that called itself the Zealots was formed by 
the resistance leaders. According to Josephus 
(q.v.), the Jewish historian, in The Jewish War , 

Mountain zebra , Equus zebra, with offspring. 

New York Zoological Society 


these men gained control of parts of the Temple 
(see Temple: Temple at Jerusalem) and of the city 
of Jerusalem (q.v.). The Zealots fought with 
other groups in the population but joined in the 
defense of the city until its fall in 70. 

Another group of fanatics that was active in 
the country during the 1st century a.d. is some- 
times confused with the Zealots, that of the Si- 
cam or Assassins (literally, "dagger men"). The 
Sicarii were formally organized about 6 a.d. by a 
man identified only as "Judas of Galilee". They 
tried to take over Jerusalem in 66 but were de- 
feated. Many were killed, some of them by 
groups later active in the Zealots, and most of 
the survivors fled to the fortress of Masada, 
about 30 miles s.e. of Jerusalem. They held the 
stronghold until 73, when it was taken by the 
Romans in a fruitless victory; the defenders had 
burned the fortress and killed everyone within 
it. M.Sm. 

ZEBRA, striped mammal native to Africa and 
belonging to the genus Equus , which includes 
the horse and the ass (qq.v.). The zebra is 
smaller in size than the horse and greatly resem- 
bles the wild ass in habit and form, having a 
short, erect mane, large ears, and a tufted tail. 
The stripes, which distinguish this animal from 
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other members of the Horse family, serve as 
protective coloration in its natural habitat. The 
chief enemy of the zebra is the lion, but it is 
also hunted by African natives for the flesh and 
hide. Zebras can be trained to work in harness, 
and are popular animals in zoos and circuses. 

Three species and several subspecies are gen- 
erally recognized, chiefly according to varia- 
tions in the arrangement of the stripes. The 
mountain zebra, £. zebra, is the smallest species, 
averaging about 4 ft. high at the shoulders, and 
has a strong, muscular, and symmetrical body. It 
is silver white, striped with black markings that 
extend to every part of the body except the 
stomach and the inner part of the thighs. The 
markings on the head are brown, and the 
muzzle is a rich bay tan. The legs are short and 
wiry. Mountain zebras travel in small herds and 
inhabit the mountain ranges of South Africa. 
This species was formerly numerous, but has 
been decimated by intensive hunting. 

Burchell's zebras, £. burchelli, travel in large 
herds and inhabit the central and eastern plains; 
the species is named after British naturalist Wil- 
liam John Burchell (1782-1863). They are pale 
yellow with broad, black stripes, generally inter- 
spersed with fainter markings called shadow 
stripes. The species has several variations; some 
have stripes down to the hoofs, and the lower 
legs of others are solid white without any 
stripes. All varieties of Burchell's zebra are 
called quagga by the Boers. The true quaggas, 
however, were exterminated during the 19th 
century; they were darker in color than the 
zebra and striped only on the head, neck, and 
shoulders. 

The largest species Grevy's zebra, £. grevyi, is 
named after French president Francois Paul 
Jules Crevy (q.v.). It attains a height of about 5 
ft. at the shoulders, and its stripes are narrow 
and very numerous. Formerly numerous and of 
wide range, this species inhabits the arid plains 
of eastern Africa, but is nearly extinct, 

ZEBU, species of domesticated humped cattle, 
Bos indicus, native to southern Asia. It is be- 
lieved to be a descendant of the banteng (q.v.), 
the wild ox of java and Borneo. A large, fatty 
hump on the back above the shoulders is its 
most conspicuous characteristic. Most zebus 
have short horns, pendulous ears, and huge 
dewlaps. Mild, docile animals, they are used ex- 
tensively in Africa and Asia as beasts of burden 
and for their milk and flesh. White bulls are re- 
garded as sacred by certain sects of Hindus; 
hence, the entire species is known in some parts 
of the world, notably the United States, as Brah- 
man cattle. 


Because the zebu is highly resistant to heat 
and tropical diseases, it was introduced into the 
United States and South America for cross- 
breeding with native cattle to develop strains 
with similar qualities. 

ZEBULUN or ZABULON, in the Old Testa- 
ment, tenth son of the patriarch Jacob (q.v.), the 
sixth son of his wife Leah (Gen. 30:19-20, 35:23), 
and eponym of one of the twelve tribes of Is- 
rael. Zebulun territory was located apparently in 
the northern part of Palestine (q.v.) and in- 
cluded the region in which Jesus Christ (q.v.) 
grew to manhood. The tribe fought fiercely 
against the Canaanites (q.v.) led by Sisera (Judg. 
5:18) and furnished men to the Israelite judge 
Gideon and to King David (qq.v.). The people 
of Zebulun appear to have been taken into cap- 
tivity by the Assyrian king Tiglath-pileser III (r. 
745-727 B.c.); see Jews: The Kingdom . 
ZECHARIAH, book of the Old Testament (see 
Bible), in the King James Version, Zechariah. It is 
one of twelve short prophetic books known, 
primarily because of their brevity, as the Minor 
Prophets; see Bible, Canon of the. 

Authorship. The first eight chapters are attrib- 
uted to the postexilic Jewish prophet Zechariah 
(q.v.). Scholars have dated Zechariah's pro- 
phetic ministry to 520-518 B.c. The recording of 
his prophecies, either by himself or by a disci- 
ple, is widely believed to have been completed 
shortly afterward. Chapters 9-14, which differ 
from the preceding eight in style, use of lan- 
guage, theology, and historical background, are 
believed by many scholars to date from the 3rd 
century b.c., although some date them a century 
later, and a few believe they were written, in 
part, before the Babylonian Captivity (q.v.). 
Content. The first eight chapters reflect the 
Persian period, and are concerned with the re- 
construction of the Temple and Jerusalem in 
preparation for a Messianic age; see Eschatol- 
ogy; see Jews: Subject Judea; Messiah; Temple: 
Temple at Jerusalem. The text emphasizes indi- 
vidual commitment and obedience, inward spir- 
ituality, and a peaceful world in which Jew and 
Gentile will worship together. These chapters 
fall into four parts. The first part (1:1-6) is a brief 
exhortation to repentance. The second part 
(1:7-6:8) contains oracles in the usual prophetic 
style intermingled with a series of eight night vi- 
sions experienced by the prophet in 519 b.c. The 
visions, which contain much apocalyptic im- 
agery and are interpreted for Zechariah by an 
angel of the Lord, foretell generally an imminent 
Messianic age; see Apocalyptic Writings. The 
third part (6:9-15) describes the symbolic coro- 
nation of a priest who will lead the people in re- 
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building the Temple. The fourth part (chapters 
7-8) consists of oracles describing the condi- 
tions expected to prevail in a restored Jerusa- 
lem. 

The remaining six chapters of Zechariah con- 
stitute one of the most obscure portions of the 
Old Testament. They are believed to reflect the 
Greek period ( see Maccabees), are made up 
mainly of apocalyptic oracles with numerous 
allusions that no longer are clearly understood 
by scholars, and are concerned generally with 
elaboration of earlier themes. Chief among 
these themes are the restoration of Israel (q.v.) 
after the defeat of Israel's enemies (chapters 9- 
11); the advent of the Messiah; and the coming 
great Day of the Lord, when the covenant (q.v.) 
will be reestablished, and the God of Israel will 
be universally worshiped. The tone of these 
chapters is despairing, and a greater emphasis is 
placed on supernatural intervention as the sole 
possible means of the long-delayed but still-ex- 
pected salvation from Gentile oppression. 

Christians attach special significance to sev- 
eral passages in the last six chapters. They regard 
them as prophecies later fulfilled by Jesus Christ 
(q.v.). Thus Zech. 9:9 is believed to pertain to 
Jesus' triumphant entry into Jerusalem; Zech. 
9:10 to His universal reign; Zech. 11:12 to Jesus' 
betrayal for thirty pieces of silver; Zech. 12:10 
and 13:6 to the wounds suffered by Jesus; and 
Zech. 13:7-9 to Jesus as the Good Shepherd 
smitten for the sheep. 

ZECHARIAH (fl. 6th century b.c.). Old Testa- 
ment prophet (see Prophecy) and author of the 
first eight chapters of the book that bears his 
name, one of the so-called Minor Prophets; see 
book of Zechariah. The son of a priest called 
Iddo (Ezra 5:1, 6:14), Zechariah was a priest 
(Neh. 12:12, 16) who had returned from exile in 
Babylon; see Babylonian Captivity. The first verse 
of Zechariah states that the author was the "son 
of Berechiah", but this is thought to be a mis- 
taken interpolation from Isa. 8:2. The Persian 
king Darius I (see under Darius), to whom 
Judah was subject, permitted the Jews to restore 
the Temple, but they lagged in this undertaking, 
and Zechariah joined with the prophet Haggai 
(q.v.) to spur them on; see Temple: Temple at Je- 
rusalem. 

ZEDEKIAH, original name MATTANIAH (d. 
after 586 b.c.), last king of Judah (597-586) and 
final ruler of the line of David (q.v.); see Jews: 
The Kingdom: The Fall of Jerusalem to Nebu- 
chadnezzar; Judah. He was placed on the throne 
by the Chaldean king Nebuchadnezzar II (see 
under Nebuchadnezzar) after the latter had de- 
feated and deposed Jehoiachin (615?-560? B.c.), 


Zedekiah's nephew; see Babylonia: History. As 
the puppet king of an enslaved people, Zede- 
kiah's position was extremely weak; he vacil- 
lated between the policy of the prophet Jere- 
miah (q.v.), who urged continued submission to 
Chaldea, and that of the Jewish patriots who 
urged rebellion. He yielded finally to the urg- 
ings of the patriots and plotted with Egypt 
against Chaldea. In 588 he broke his oath of alle- 
giance to Nebuchadnezzar and took up arms 
against him. Jerusalem was soon besieged by 
the Chaldean army. The Egyptians made a half- 
hearted effort to come to Zedekiah's aid, but to 
no avail. Jerusalem fell in 586, after withstanding 
the Chaldeans for almost two years. Zedekiah 
was captured, brought before Nebuchadnezzar, 
forced to witness the execution of his sons, and 
then blinded. Carried in chains to Babylon, he 
was imprisoned there for the rest of his life. 
Zedekiah's story is told in the Old Testament 
books of Kings, Chronicles, and Jeremiah 
(qq.v.). 

ZEEMAN, Pieter (1865-1943), Dutch physicist, 
born in Zonnemaire, and educated at the Uni- 
versity of Leiden. He taught at Leiden from 1890 
until 1900, when he became professor of physics 
at the University of Amsterdam. In 1896, Zee- 
man discovered that the spectral lines of a light 
source subjected to a strong magnetic field 
were split into several components, each of 
which was polarized. This phenomenon, known 
as the Zeeman effect, confirmed the electro- 
magnetic theory of light, and was used to study 
the magnetic fields of stars (q.v.). Zeeman 
shared the 1902 Nobel Prize in physics with the 
Dutch physicist Hendrik Antoon Lorentz (q.v.) 
for their joint research into the influence of 
magnetism upon radiation (qq.v.). 

ZEFAT, or SAFAD or SAFED, town in Israel, in 
the Galilee region, 30 miles n.e. of Haifa. It is a 
summer resort and artists' colony. In the 16th 
century it became a center of cabalistic learn- 
ing, retaining this position well into the next 
century; see Cabala. Earthquake and plague re- 
duced the population severely in the 18th cen- 
tury, but it was resettled in the last quarter of 
that century. Zefat was again damaged by an 
earthquake in 1837. Pop. (1972 est.) 13,600. 
ZEISS, Carl (1816-88), German manufacturer 
of optical instruments, born in Weimar. He 
studied medicine, then in 1846 opened a shop 
in which he produced and repaired optical 
equipment for the University of Jena. Initially he 
specialized in the manufacture of microscopes. 
In 1866 he invited Ernst Karl Abbe (1840-1905), a 
German mathematician and physicist, to be his 
director of research; Abbe, who made outstand- 
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ing contributions to the design of optical instru- 
ments, became Zeiss' partner in 1875. The Zeiss 
workshop soon acquired a worldwide reputa- 
tion for the manufacture of high-quality optical 
equipment, particularly cameras and micro- 
scopes. After Zeiss' death, Abbe became sole 
owner of the firm, established international 
branch offices, and set up the Carl Zeiss Founda- 
tion for Research. The Zeiss factory and glass- 
works are now in Oberkochen and Mainz, West 
Germany. 

ZELAYA, Jose Santos. See Nicaragua: History . 
ZEN or CH'AN, school of Buddhism (q.v.) 
which developed in China and later in japan as 
the result of a fusion between the Mahayana 
form of Buddhism originating in India and the 
Chinese philosophy of Taoism (q.v.); see Chi- 
nese Philosophy. Zen and Ch'an are respectively 
the Japanese and Chinese ways of pronouncing 
the Sanskrit term "Dhyana", which designates a 
state of mind roughly equivalent to contempla- 
tion or meditation, although without the static 
and passive sense that these words sometimes 
convey. Dhyana denotes specifically the state of 
consciousness of a Buddha, one whose mind is 
free from the assumption that the distinct in- 
dividuality of himself and other things is real. All 
schools of Buddhism hold that separate things 
exist only in relation to one another; this relativ- 
ity of individuals is called their "voidness" (Skr. 
sunyata), which means not that the world is 
truly nothing, but that nature cannot be grasped 
by any system of fixed definition or classifica- 
tion. Reality is the "suchness" (Pali tathata) of 
nature, or the world "just as it is" apart from any 
specific thoughts about it. See also Religion: The 
Ways of Liberation: Hinduism; Buddhism; Tao- 
ism. 

Doctrines and Practices. Zen is the peculiarly 
Chinese way of accomplishing the Buddhist 
goal of seeing the world just as it. is, that is, with 
a mind in which there are no grasping thoughts 
or feelings (Skr. irishna). This attitude is called 
"no-mind" (Chin, wu-hsin), a state of con- 
sciousness wherein thoughts move without 
leaving any trace. Unlike other forms of Bud- 
dhism, Zen holds that such freedom of mind 
cannot be attained by gradual practice but must 
come through direct and immediate insight 
(Chin, tun-wu; jap. satori). thus Zen abandons 
both theorizing and systems of spiritual exercise 
and communicates its vision of truth by a 
method known as "direct pointing". Its expo- 
nents answer all philosophical or religious ques- 
tions by nonsymbolic words or actions; the an- 
swer is the action just as it is, and not what it 
represents. Typical is the reply of the Zen master 


Yao-shan, who, on being asked "What is the 
Way (of Zen)?", answered, "A cloud in the sky 
and water in the jug!" Zen students prepare 
themselves to be receptive to such answers by 
sitting in meditation (jap. za-zen) while they 
simply observe, without mental comment, what- 
ever may be happening. 

Sects. The two main sects of Zen are Rinzai 
Zen and Soto Zen. The Soto seems to put more 
emphasis on the discipline of za-zen f while the 
Rinzai sect makes use of meditation-problems 
(Jap. koan) based on the dialogues (Jap. mon- 
do), similar to the example mentioned previ- 
ously, between the old masters and their stu- 
dents. The student is expected to present his 
understanding of an incident to his teacher, in 
some nonverbal direct form (by pointing, for ex- 
ample), in a private interview called in Japanese 
sanzen. 

Influence on Arts and Crafts. Zen is studied 
ordinarily in semimonastic communities to 
which laymen are admitted for limited periods. 
However, the Zen monastery is more strictly a 
training school combining meditation with a 
considerable amount of manual labor. The stu- 
dents in such schools give special attention to 
the arts and crafts, notably painting, calligraphy, 
gardening, architecture, and ceremonial tea 
drinking. In Japan the arts of fencing, archery, 
and jujitsu (q.v.) are also pursued. 

Zen has had a strong influence upon Far East- 
ern arts and crafts because its point of view is 
connected with action rather than theory and 
with direct vision of nature rather than interpre- 
tation. According to Zen the mind serves prop- 
erly as a window glass rather than as a reflector, 
that is, the mind should give an immediate view 
instead of an interpretation of the world. Ail 
theories of nature and reality are considered to 
interfere with this direct vision. Zen thereby 
shows its continuity with the original idea of the 
Indian philosopher and founder of Buddhism 
Gautama Buddha that suffering is the result of 
grasping desire, for it considers that the mind 
and feelings frustrate their own proper func- 
tioning when they cling deliberately to the 
world of experience; see Buddha. Thus the sub- 
ject matter of Zen religious painting consists of 
natural forms, such as birds, grasses, rocks, and 
mountains, presented merely as images in a style 
that combines a maximum of technique with a 
minimum of planning and deliberation. Such art 
avoids iconography (illustration or representa- 
tion by visual means, such as pictures) and ex- 
presses a way of experiencing rather than ideas 
based upon experience, for Zen is not commit- 
ted to any system of doctrine or belief. 
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History, According to tradition Zen was intro- 
duced into China at some time before 520 a.d. 
by the Indian Buddhist monk Bodhidharma (d. 
about 530 a.d.). The most important figures in 
Zen's early development, which is distinctively 
Chinese, were Hui-neng (638-713), Te-shan 
(780-865), and Lin-chi (d. 867). Chinese biack- 
ink painting during the Sung dynasty (960-1280) 
became one of the finest artistic expressions of 
the Zen school; see Chinese Art. 

The two main sects of Zen were brought to 
Japan by Japanese who had studied in China. 
The Buddhist monk Eisai (1141-1215) intro- 
duced Rinzai Zen in 1191 and the Buddhist 
monk Dogen (1200-53) introduced Soto Zen in 
1227. Both sects flourish in Japan at the present 
time. With the development of the school in 
Japan, such painters as Sesshu (about 1419- 
1506), Sesson (1504-89), and Jasoku (d. 1483) ex- 
pressed the Zen view of nature directly in their 
work. Under Zen influence the Japanese 
brought the art of ceremonial tea drinking to a 
high degree of refinement and developed also a 
distinctive kind of poetry in the brief verse 
form, haiku (q.v.). See Japanese Art and Architec- 
ture; Japanese Literature: Edo Period. 

Western interest in Zen dates from the publi- 
cation of the first authoritative account of the 
subject in English, Essays in Zen Buddhism by 
the Japanese scholar Daisetz T. Suzuki (1870- 
1966). After World War II and the occupation of 
Japan a great interest in Zen developed in Eu- 
rope and the United States, notably among art- 
ists, philosophers, and psychologists. It had a 
special appeal for abstract and nonobjective 
painters and sculptors; see Art: The Modern Pe- 
riod. Philosophers have noted its affinities with 
the thought of the Austrian philosopher Ludwig 
Wittgenstein (1889-1951), with the theory of 
general semantics (q.v.) of the American scien- 
tist and writer Alfred Habdank Skarbek Korzyb- 
ski (1879-1950), and to some extent with exis- 
tentialism (q.v.) as propounded by the German 
philosopher Martin Heidegger (q.v.). Among the 
standard works on the subject are Introduction 
to Zen (1934) by Suzuki; Way of Zen (1957) by 
Alan Watts; Oriental Classics (1960) by R. H. 
Blyth; The World of Zen (1960) edited by Nancy 
Wilson Ross; and A History of Zen Buddhism 
(1963) by Heinrich Dumoulin, S.j. A.W.W. 
ZEND-AVESTA. See Avesta. 

ZENGER, John Peter (1697-1746), German- 
American printer and journalist, bom in The Pa- 
latinate (now in Bavaria), Germany. He emi- 
grated to America in 1710, and from 1711 to 1719 
was an apprentice to William Bradford (q.v.), 
royal printer for the colony of New York. They 


became partners in 1725, and the following year 
Zenger opened his own printing establishment. 
In 1730 he printed the first arithmetic textbook 
ever published in the colonies. 

Three years later, Zenger founded the New 
York Weekly Journal , a newspaper backed by a 
group of influential local figures. Zenger printed 
his backers' articles criticizing the colonial gov- 
ernor of New York, and on Nov. 17, 1734, he was 
arrested and imprisoned on charges of seditious 
libel. The Scottish-American lawyer Andrew 
Hamilton (q.v.) defended Zenger during the 
trial, which took place in 1735. Hamilton elo- 
quently argued that the anti-administration alle- 
gations printed in the Journal were true and 
therefore not libelous. Despite the contrary 
opinion of the judge, the jury accepted Hamil- 
ton's thesis and declared Zenger not guilty. This 
verdict is considered the first milestone in the 
history of American freedom of the press. Zen- 
ger was appointed public printer for the colo- 
nies of New York and New Jersey in 1737 and 
1738, respectively. 

See also Libel; Press, Freedom of the. 

ZENO or ZENON (about 426-91), Emperor of 
the Eastern Roman Empire (474-91), born in 
Isauria, Asia Minor. Zeno married the daughter 
of Emperor Leo I (400?-74) in 468, reigned 
briefly in 474 as coemperor with their son Leo II 
(d. 474), and became sole emperor later the 
same year. As the result of a rebellion led by his 
wife's unde Basiliscus (d. 478), Zeno was ex- 
pelled from Constantinople in 475. He sup- 
pressed the revolt in 476 with the aid of the Os- 
trogothic leader Theodoric (q.v.). In an attempt 
to end the religious strife resulting from the ac- 
tivities of the Monophysites (q.v.), Zeno issued 
in 482 the Henoticon, an edict designed to unify 
the contending factions. Rejection of the Heno- 
ticon by Pope Felix II (see under Felix) precipi- 
tated the first great schism (484-519) between 
the eastern and western divisions of the Church. 
In 488, in order to rid the Eastern Empire of the 
turbulent Ostrogoths, Zeno encouraged their 
leader Theodoric to invade Italy. See Goths: Os- 
trogoths. G.E.D. 

ZENO (fi. 5th cent, b.c), Greek mathematician 
and philosopher of the Eleatic School (q.v.), 
born in Elea, in southwestern Italy; see Philoso- 
phy: Greek Philosophy: The Eleatic School . He 
became a favorite disciple of the philosopher 
Parmenides (q.v.), and accompanied him to 
Athens at the age of about forty. In Athens Zeno 
taught philosophy for some years, concentrating 
on the eleatic system of metaphysics (q.v.). The 
Athenian statesmen Pericles (q.v.) and Call ias 
studied under him. Zeno later returned to Elea 
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John Peter Zenger's ap- 
peal to uphold freedom 
of the press , published in 
his New-York Weekly 

Journal. Bettmann Archive 


Numb. II, 


the 

New - York Weekly JOURNAL 


C""""* torew, Md D<wlrJllcL 


MUN D A T November 12, 1755. 


Mr. Zinger. 

I Ncert’thc following in your next, 
and you'll oblige your Friend, 

CJTO. 

Mira ‘fanpr.rum frit ci fas ubi ftntiri qux 
velis t & qua fettiia* die ere licit, 

T acit. 

T HE Liberty of the Prefs 
is a Subject; of the great- 
eft Importance, and in 
which every Individual 
is as much concern'd as 
he 'is in any other Part of Liberty: 
therefore it will not be improper to 
COTnmunic.vc to the Publick the Senti- 
ments of a late excellent Writer upon 
thi^ Poirr. f»ch is the Elegance and 
Perffjicuhy of his Writings, fticli the 
inimitable Force of his Rrafoning, that 
it will be difficult to fjy any Thing 
new that he has not faid, or not to 
fay that much worfe which he has 
faid. 

There are two Sorts of Monarchies, 
an nbfolute and a limited one. In the 
fird, the Liberty of the Prefs can never 
be maintained, it is inconfiflcnt with 
it for what abfblufe Monarch would 
fuffer any Subj’ft. to animadvert 
on his Addons, when it is irs his Pow- 
er to declare the Crime, and to nomi- 
nate the PunifHmcnt > This would 
make it very dangerous to exercifefuch 
a Liberty. Befides the Object againfl 
which thofe Pens mnft be directed, is 


their Sovereign, the (ole fupream Ma- 
giftrate *, for there being no Law in 
thofe Monarchies, but the Will of the 
Prince, it makes it nccdTary for his 
Miniftcrs to confult his. Plcafure, be- 
fore any Thing can be undertaken : 
He is therefore properly chargeable 
with the Grievances of his Subje&s, 
and what the Miniftcr there ads being 
in Obedience to rbe Prince, he ought 
not to incur the Hatred of the People 5 
for it would be hard to impute that to 
him for a Crime, which is the Fruit of 
his Allegiance, and for refufing which 
he might incur the Penalties of Trea- 
son. Bcfides, in an absolute Monar- 
chy, the Will of the Prince being the 
La w,a Liberty of the Prefs to complain 
of Grievances would be complaining 
againil the Law, and the Confutation, 
to which they have fubmitted,or. have 
been obliged to fubmir; and therefore, 
in one Senfe, may be faid to delerve 
Punifhmcnt, _ So that under tti abfo- 
lute Monarchy, I fay, fuch a Liberty 
is inconfident with the Conditution, 
having no proper Subjcd in Politics, 
on which it might be exercis’d, and if 
exercis'd would incur a certairrPenalty. 

But in a limited Monarchy, as Eng- 
land is, our Laws are known, fixed, 
and efhbiifhed. They arc the dreiqfit 
.Rule and fu re Guide to dired the King, 
the Miniders, and other his Subjeds : 
And therefore an Offence againft the 
Laws is fuch an Offence againft the 
Condirution as ought to receive a pro 
per adequate Punjfhmem j the leyera 

Condi f 


and, according to traditional accounts, joined a 
conspiracy to rid his native town of the tyrant 
Nearchus; the conspiracy failed and Zeno was 
severely tortured, but he refused to betray his 
accomplices. Further circumstances of his life 
are not know. 

Philosophy. Very few fragments of Zeno's 
works remain, but the writings of the Greek phi- 
losophers Plato and Aristotle (qq.v.) provide tex- 


tual references to Zeno's writings. Philosophi- 
cally, Zeno accepted Parmenides' belief that the 
universe, or being, is a single, undifferentiated 
substance, a oneness, though it may appear di- 
versified to the senses. Zeno's intention was to 
discredit the senses, which he sought to do 
through a brilliant series of arguments or "para- 
doxes" on time and space that have remained 
complex intellectual puzzles to this day. A typi - 
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cal paradox asserts that a runner cannot reach a 
goal because, in order to do so, he must traverse 
a distance; but he cannot traverse that distance 
without first traversing half of it, and so on, ad 
infinitum. Because an infinite number of bisec- 
tions exist in a spatial distance, one cannot 
travel any distance in finite time, however short 
the distance or great the speed. This argument, 
like several others of Zeno, is intended to dem- 
onstrate the logical impossibility of motion. In 
that the senses lead us to believe in the exis- 
tence of motion, the senses are illusory and 
therefore no obstacle to accepting the other- 
wise implausible theories of Parmenides, Zeno 
is noted not only for his paradoxes, but for in- 
venting the type of philosophical argument they 
exemplify. He has thus been named the in- 
ventor of dialectical reasoning by Aristotle. See 
also Logic. 

ZENO (fl. late 4th and early 3rd cent. B.C.), 
Greek philosopher, born in Citium, Cyprus. Lit- 
tle is known of his early life except that his con- 
temporaries referred to him as a Phoenician. He 
was a student of the 4th-century Cynic philoso- 
pher Crates of Thebes (see Cynicism) and of the 
Platonist Xenocrates (396-314 b.c). About 300 
Zeno founded his own school of philosophy, 
known as Stoicism (q.v.). The name of the 
school was derived from Stoa Poikile ("Painted 
Porch"), the name given to the public portico 
where the master taught his disciples. Moral ob- 
ligation, self-control, and living in harmony with 
nature were some of the principles of practical 
ethics with vyhich Zeno was chiefly concerned. 
He taught in Athens for more than fifty years 
and was publicly honored for his upright man- 
ner of living. It is said, however, that he refused 
the offer of Athenian citizenship out of loyalty 
to his native Cyprus. Zeno left no written ac- 
counts of his teachings, but they were transmit- 
ted by his many disciples. 

ZENOBIA (fl. 3rd cent. a.d.), Queen of 
Palmyra, wife of King Odenathus (d. 266?), born 
in Palmyra (now Tadmor, Syria). Following the 
assassination of her husband, in which she is 
believed tohave been implicated, Zenobia suc- 
ceeded to power as regent for their young son. 
Within three years she extended her rule to all 
of Syria, to Egypt, and to most of Asia Minor, os- 
tensibly in alliance with Rome. In 271, however, 
because of Zenobia's aggressiveness in the East, 
the Roman emperor Lucius Domitius Aurelian 
(q.v.) took up arms against her. After gaining 
control of nearly all of Zenobia's domain, Aure- 
lian besieged the city of Palmyra. It fell and 
Zenobia was captured and taken to Rome. Later 
she was given an estate at Tibur (now Tivoli, 


Italy), where she spent the rest of her life in 
pensioned retirement. A beautiful and brilliant 
woman, Zenobia is also remembered for her 
ruthless ambition. 

ZEOLITE (Gr. ze/n, "to boil"; lithos, "a stone"), 
large group of minerals composed of hydrous 
aluminum silicates, and having sodium and cal- 
cium, and sometimes potassium (qq.v.) as the 
main bases; see Silicon. The zeolites are so 
named because of their swelling and bubbling 
under high temperature. The minerals range in 
hardness from 3% to 5 l / 2 and have sp.gr. of 2.0 to 
2.4. Zeolites are usually found in veins and cavi- 
ties of basic igneous rocks (q.v.). Among the 
more common zeolites are stilbite, chabazite, 
natrolite, and analcime, which are widely dis- 
tributed. Zeolites are used as water-softening 
agents in an ion-exchange method called zeo- 
lite process; see Water: Purification; Water Sup- 
ply and Waterworks: Treatment. 

ZEPHANIAH, book of the Old Testament (see 
Bible), in the King James Version, Zephaniah; in 
the Douay Version, The Prophecy of Sophonias. It 
is one of the twelve short prophetic books of 
the Old Testament known, chiefly because of 
their brevity, as the Minor Prophets; see Bible, 
Canon of the. 

Authorship. Tradition has attributed it entirely 
to the Hebrew prophet Zephaniah (q.v.), but a 
number of modern scholars regard various sec- 
tions of the book, notably in chapters 2-3, as 
later additions. According to the superscription 
(1:1), the prophecy was uttered in the reign of 
the Judean king Josiah (q.v.). Practices and be- 
liefs that josiah sought to reform in 621 are con- 
demned; and a reference is made to a northern 
menace, presumably the barbarous Scythians 
(q.v.), who threatened to overrun the Middle 
East about 625 B.c. 

Content. The prophecy is in three parts. In the 
first part (1:1-2:3), all of judah (q.v.) is con- 
demned to destruction for defiling the worship 
of the Lord through practice of certain foreign 
religious rites, in particular, rites peculiar to the 
Assyrian-Babylonian religion, for adopting for- 
eign customs, and for violent and deceitful be- 
havior; see Babylonian Religion. An imminent 
Day of the Lord is predicted, and judah is urged 
to repent, so that the Lord's fierce anger may be 
turned away from her. In the second part (2:4- 
15), judgment and destruction are prophesied 
for enemy nations. Philistia, Moab, Ammon, 
Ethiopia, and Assyria will be brought low, given 
over to the sword, and left desolate because 
they have been arrogant and have ill-treated 
Judah. In the third part (chapter 3), Jerusalem 
specifically is condemned to destruction on the 
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Day of the Lord for refusing to change her cor- 
rupt ways. The Gentile nations will be con- 
verted, and a faithful, righteous remnant of 
Judah will be saved and become renowned 
again among the peoples of the world (3:9-20). 

The section of the book now commonly 
agreed upon as a later addition is 3:14-20, a 
psalmlike passage praising God for the future 
glorious restoration of the remnant of Judah. 
Zephaniah's oracle on the terrible Day of the 
Lord (1:14—18) inspired a famous medieval 
Christian hymn, the Dies Irae (Lat, "Day of 
wrath"), now a part of the Requiem mass; see 
Requiem. 

ZEPHANIAH (fl. 7th century b.c.), Old Testa- 
ment prophet (see Prophecy) who purportedly 
wrote the book that bears his name, one of the 
so-called Minor Prophets: see book of Zephan- 
iah. His ancestry is traced in the first verse of the 
book to Hezekiah (q.v.), King of Judah. Zephan- 
iah lived apparently in Jerusalem during the 
reign of josiah (q.v.), King of Judah. The political 
and religious corruption that he describes indi- 
cates that his prophecy preceded josiah's re- 
forms, which were instituted about 621 b.c. 
Scholars generally agree, however, that some 
passages in the book are later additions. 
ZEPHYR LILY, common name applied to herbs 
of the genus Zephyranthes , belonging to the 
Amaryllis family, Amaryllidaceae. The genus, 
known also as the fairy lily, is native to the 
warmer regions of America. More than fifty spe- 
cies exist, many of which are popular in window 
and outdoor gardens. The plants are bulbous, 
and during the winter require considerable 
moisture as well as protection from frost. 
Zephyr lilies have narrow, elongated leaves. The 
flowers are solitary and erect, and are borne on 
a slender, hollow stalk. 

The most common zephyr lily, Z. atamasco , a 
native of the southeastern United States, has 
large white flowers. As this species blooms in 
the spring, it is often called the Easter lily. Other 
popular species include Z. Candida , which 
blooms in autumn and bears pure-white flowers 
sometimes tinged with rose; Z, grandi flora, with 
rose-colored flowers blooming in autumn; and 
Z. carinata , with rosy flowers blooming in sum- 
mer. 

ZEPHYRUS, in Greek mythology, the god of 
the west wind. He was the son of the Titan As- 
traeus and of Los, the goddess of the dawn (see 
Titans). Zephyrus was said to be the husband of 
Iris (q.v.), the goddess of the rainbow and a 
messenger of the gods. His brothers were Bo- 
reas and Not us, the gods of the north and south 
winds, respectively. 


ZEPPELIN, Count Ferdinand von (1838-1917), 
German military officer and inventor, born in 
Konstanz, and educated at the Ludwigsburg 
Military Academy and the University of Tubin- 
gen. He entered the Prussian army in 1858 and 
went to the United States in 1863, during the 
American Civil War, to work as a military ob- 
server for the Union army. Zeppelin served in 
the Franco-German War (q.v.) of 1870-71, and 
when he retired in 1891, he had reached the 
rank of brigadier general. 



Count Ferdinand von Zeppelin 


Zeppelin took keen interest in balloon (q.v.) 
flight and devoted himself to the design and 
construction of airships; see Airship. The first of 
the many rigid dirigibles (with an aluminum 
frame), called Zeppelins in his honor, was com- 
pleted in 1900. He continued his research de- 
spite many setbacks, and in 1910, a Zeppelin 
provided the first commercial^fc'SeiMte Tor 
passengers. Zeppelins 

were used In^CJerrhan air raids over England and 
Belgium, but were found to be extremely vul- 
nerable to antiaircraft f ire> and the Zeppelin was 
soon superseded by the airplane (q.v.). 
ZERNIKE, Frits (1888-1966), Dutch physicist, 
born in Amsterdam, and educated at the Uni- 
versity of Amsterdam. He was professor of phys- 
ics at the University of Groningen from Tg20^e 
1958. During a leave from that university in1g47., 
he was visiting professor at Johns Hopkl ns JJ.flfc* 
versity in Baltimore/ McL Zernike is^besfSaown^ 
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for his invention, in 1932, of the phase contrast 
microscope, an optical instrument which made 
possible the detailed study of living cells. For 
this contribution to microscopy he was awarded 
the 1953 Nobel Prize in physics. See Microscope: 
Special Microscopes. 

ZERO, term applied to the number (q.v.) rep- 
resenting naught, denoted by the symbol 0. The 
fundamental arithmetic properties of the num- 
ber 0 are: a + 0 = a, a — 0 = a, and a x 0 = 0, 
in which a is any number; and 0 -4- 6 = 0, in 
which b is any number other than 0. Division by 
0 is not defined and therefore is an inadmissible 
operation. See also Exponent. In the real-number 
system, 0 is the only number that is neither neg- 
ative nor positive, and it represents the bound- 
ary between the negative and the positive num- 
bers. This property makes 0 the natural starting 
point, or origin, on many scales, as on the coor- 
dinate axes and on thermometers. 

In the development of written notation, a 
symbol for zero was evolved long after symbols 
for the other numbers were invented. The Baby- 
lonians used written symbols for numbers thou- 
sands of years before the advent of a symbol for 
zero. Zero was introduced initially, not as a 
number to be used in computation, but as a po- 
sition marker to distinguish between such num- 
bers as 123, 1203, 1230, and 1023. The Maya, 
about the 1st century a.d., used a small ova! con- 
taining an inner arc to denote zero. About five 
centuries later the Hindus began to utilize a cir- 
cle or a dot within a circle as a symbol for zero; 
they wrote numbers in columns corresponding 
to the wires of an abacus (q.v.), and used the 
zero to represent a blank column. The Hindu 
word for zero was sunya, meaning empty, or 
void; this word, translated and transliterated 
many times, is the root origin of the English 
words "cipher" and "zero''. See Notation; Nu- 
merals. J.Si. 

ZERO, ABSOLUTE. See Absolute Zero. 
ZERUBBABEL (fl. 6th cent, b.c.), prince of 
Judah and governor of Jerusalem, born probably 
in Babylon during the Babylonian Captivity 
(q.v.). A grandson of Jehoiachin, King of Judah 
(615?-560? b.c.), he was a direct descendant of 
King David (q.v.; Ezra 2:2, Hag. 1:1). When King 
Cyrus the Great (q.v.) of Persia permitted the 
captive Jews in Babylon to return to Judah 
(about 538 B.c.), Zerubbabel led the first contin- 
gent, numbering some 42,000. Cyrus appointed 
him (Hag. 1:14) secular governor of Jerusalem. 
There he organized the rebuilding of the Tem- 
ple, which had been destroyed in 586 b.c. by the 
Chaldean king Nebuchadnezzar II (see under 
Nebuchadnezzar); see Temple: Temple at Jerusa- 


lem. The remainder of Zerubbabel's life is ob- 
scure; tradition indicates that he resigned his 
post and returned to Babylon. 

ZETHUS. See Niobe. 

ZETLAND. See Shetland Islands. 

ZEUS, in Greek mythology, the god of the sky 
and ruler of the Olympian gods. Zeus corre- 
sponds to the Hindu god Dyaus (see Indian 
Mythology) and the Roman god Jupiter (q.v.). 
The Romans identified Jupiter with Zeus, as- 
signing to their own god many of the attributes 
and myths of the Greek divinity. 

Zeus was considered the father of the gods 
and men. He did not create either gods or men; 



Zeus 


he was their father in the sense of being the 
protector and ruler both of the Olympian family 
and of the human race. He was lord of the sky, 
the rain-god, who performed an obviously im- 
portant function in sunny Greece, and the 
cloud-gatherer, who wielded the terrible thun- 
derbolt. His breastplate was the aegis, his bird 
the eagle, his tree the oak. Zeus presided over 
the gods on Mt. Olympus (see Olympus) in 
Thessaly, and his principal shrines were at Do- 
dona, the land of the oak trees and the most an- 
cient shrine, famous for its oracle, and at Olym- 
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pia (qq.v.), where the Olympian Games (q.v.) 
were celebrated in his honor every fourth year. 
The Nemean games, held at Nemea, northwest 
of Argos, were also dedicated to Zeus. 

Zeus was the youngest son of the Titans (q.v.) 
Cronus and Rhea (qq.v.), and the brother of the 
deities Poseidon, Hades, Hestia, Demeter, and 
Hera (qq.v.)- According to the ancient myth, 
Cronus, fearing that he might be dethroned by 
one of his children, swallowed them as they 
were born. Upon the birth of Zeus, Rhea 
wrapped a stone in swaddling clothes for 
Cronus to swallow and concealed the infant 
god in Crete, where he was fed on the milk of 
the goat Amalthea and reared by nymphs. When 
Zeus grew to maturity, he forced Cronus to dis- 
gorge the other children, who were eager to 
take vengeance on their father. In the war that 
followed, the Titans fought on the side of 
Cronus, but Zeus and the other gods were suc- 
cessful, and the Titans were consigned to the 
abyss of Tartarus (q.v.). Zeus henceforth ruled 
over the sky, and his brothers Poseidon and 
Hades were given power over the sea and the 
underworld, respectively. The earth was to be 
ruled in common by all three. 

Beginning with the writings of the Greek poet 
Homer (q.v.), Zeus is pictured in two very differ- 
ent ways. On the one hand, he is represented as 
the god of justice and mercy, the protector of 
the weak, and the punisher of the wicked. As 
husband to his sister Hera, he is the father of 
Ares, the god of war; Hebe, the goddess of 
youth; Hephaestus (qq.v.), the god of fire; and 
Eilpithyia, the 1 goddess of childbirth. At the same 
time, Zeus is described as falling in love with 
one woman after another and resorting to all 
kinds of tricks to hide his infidelity from his 
wife. Stories of his escapades were numerous in 
ancient mythology and many of his offspring 
were a result of his love affairs with other god- 
desses and with mortal women. It is believed 
that, with the development of a sense of ethics 
in Greek life, the idea ot a lecherous, sometimes 
ridiculous father god became distasteful, and 
consequently, later legends tended to present 
Zeus in a more exalted light. I ales of his infidel- 
ity were purported to reflect the sacred mar- 
riage of the earth and the sky. His many affairs 
with mortals art* also explained as the wish of 
the early Greeks to trace their lineage to the fa- 
ther of the gods. 

ZHDANOV, formerly MARIUPOL, city of the 
Soviet Union, in the Ukrainian S.S.R., at the 
mouth of t hi* Kal'mius R. on the Sea of Azov, 60 
miles n.w. of laganrog. It is an important rail- 
road terminus and industrial and export center, 


with large steel mills, shipyards, chemical plants, 
clothing factories, and fish canneries. Grain, 
coal, iron ore, salt, and oil cake are shipped 
from the port. The city is possibly the site of an 
ancient Greek colony, but the modern settle- 
ment was founded in 1779 by Crimean Greeks. 

It was heavily damaged during World War II and 
was occupied by the Germans from 1941 until 
1943. In 1948 the city was renamed in honor of 
the Soviet leader Andrei Aleksandrovich Zhda- 
nov (1896-1948). Pop. (1970) 417,000. 

ZHITOMIR, city of the Soviet Union, in the 
Ukrainian S.S.R., and capital of Zhitomir Oblast, 
on the Teterev R., 85 miles w. of Kiev. It is a 
transportation center and an important market 
for lumber and grain. The industrial establish- 
ments include distilleries and furniture, food- 
processing, clothing, and metalworking fac- 
tories. Among the cultural institutions are a 
teachers college and several libraries. Zhitomir 
was founded in the 9th century. Because of its 
position on the trading route between Scandi- 
navia and Constantinople (now Istanbul), the 
city soon became a flourishing commercial cen- 
ter. In later times it was sacked by Tatars and 
held successively by Lithuania and Poland. It 
was incorporated into Russian territory in 1778. 
German troops occupied the city during the war 
from August, 1941, until December, 1943. Pop. 
(1970) 161,000. 

ZHUKOV, Georgi Konstantinovich (1896- 
1974), Soviet military officer, born near Moscow. 
He served in the Russian imperial army during 
World War I, joined the Red Army in 1918, and 
fought as a cavalry commander in the Russian 
civil war. After the war he studied armored 
warfare at the Frunze Military Academy. In 1939, 
using tanks, he was victorious during the Soviet- 
japanese clashes on the Manchurian border; the 
following year he was made a chief of staff 
while fighting in the Russo-Finnish War. During 
World War II (q.v.) Zhukov commanded the 
defense of Moscow; he was involved in most 
other important Soviet battles and led the final 
attack on Berlin. A marshal since 1943, he 
remained in Germany to head the Soviet occu- 
pation forces. Shortly after his triumphant return 
to Moscow in 1946, he was demoted to a 
regional post by Premier Joseph Stalin (q.v.), 
who resented the marshal's prestige. Following 
Stalin's death in 1953, Zhukov became first 
deputy minister of defense. He was named 
minister of defense in 1955 and a member of the 
executive committee of the Communist Party in 
July, 1957; three months later he was dismissed 
from both offices for allegedly giving military 
affairs priority over party concerns. Marshal 
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Zhukov's Greatest Battles , an English translation 
of articles by Zhukov that appeared in Soviet 
periodicals between 1965 and 1968, was pub- 
lished in 1969; the first American edition of The 
Memoirs of Marshal G. Zhukov was published 
in 1971. 

See Union of Soviet Socialist Republics; His- 
tory. 

ZIEGFELD, Florenz (1869-1932),. American the- 
atrical producer, born in Chicago, III., and edu- 
cated there in the public schools. He promoted 
musical attractions at the Chicago World's Co- 
lumbian Exposition of 1893 and later managed a 
number of entertainers, including the American 
comedians Fanny Brice and W. C. Fields (qq.v.), 
who, under his direction, became stars. 

With The Follies of 1907, produced in New 
York City, Ziegfeld introduced the revue to the 
American musical stage. Famous for their beau- 
tiful chorus girls and extravagant, dazzling sets, 
the highly successful revues became known as 
"The Ziegfeld Follies". Ziegfeld also produced 
traditional musical shows, including Show Boat 
(1927), by the American composer Jerome Kern 
and the American librettist Oscar Hammerstein 
2nd, and Bitter Sweet (1929), by the British play- 
wright and composer Noel Coward (qq.v.). 
ZIEGLER, Karl (1898-1973), German chemist, 
born near Kassel (now in West Germany). He 
was educated at the University of Marburg and 
taught at the universities of Marburg, Heidel- 
berg, and Halle-Saale. In 1943 he was made di- 
rector of the Max Planck Institute (formerly 
Kaiser Wilhelm Institute) for Coal Research, 
Mulheim an der Ruhr. Ziegler shared the 1963 
Nobel Prize in chemistry with the Italian chem- 
ist Giulio Natta (q.v.). Both men were cited for 
their development of plastics and other synthet- 
ics of commercial importance. Ziegler's experi- 
ments in plastics led to the development of cat- 
alysts that provide the plastics with greater 
uniformity, hardness, strength, and resistance to 
heat. 

ZIMBABWE, ruins of a large fortified town lo- 
cated about 15 miles S.E. of Fort Victoria, Zim- 
babwe, formerly Rhodesia. The newly indepen- 
dent nation was named for the town. 

The ruins at Zimbabwe include two principal 
structures. One, an elliptical walled enclosure 
832 ft. in diameter called the "temple", contains 
vestiges of a building used probably for reli- 
gious purposes. The enclosing wall is in places 
32 ft. high and 14 ft. thick. Two solid conical 
towers, one 34 ft. high, are at the s. end of the 
wall. The other principal structure is a ruined 
fort on a nearby hill called the "acropolis". Zim- 
babwe was first visited by a German expedition 


in the 1870's and was excavated in 1891 by the 
British archeologist James Theodore Bent (1852- 
97), who advanced the theory that Zimbabwe is 
the remains of a city of ancient Ophir, the coun- 
try in which, according to the Bible, King Solo- 
mon's mines were located. Bent's theory was re- 
jected in 1905 by the British archeologist David 
Randall-Maclver (1873-1945) and conclusively 
disproved in 1929 by the British archeologist 
Gertrude Caton-Thompson (1888- ) who 

identified the stonework as a type of construc- 
tion developed by local Bantu tribes during the 
14th and 15th centuries. Other authorities be- 
lieve that Zimbabwe was a gold-distributing 
center during the Middle Ages (q.v.). See Rho- 
desia: History. 

ZIMBABWE, Republic of. See Rhodesia. 
ZIMBALIST, Efrem (1889- ), American vio- 

linist and composer, born in Rostov, Russia, and 
educated at the Imperial School, Saint Peters- 
burg (now Leningrad), where he studied under 
the Hungarian violinist Leopold Auer (q.v.). 
Zimbalist made a sensational debut at the age of 
eighteen in Berlin, Germany. After successfully 
touring Europe he migrated to the United States 
in 1911 and made his American debut with the 
Boston Symphony Orchestra. One of the most 
admired violinists of the 20th century, he per- 
formed in the leading cities of the world. 
Among his best-known compositions are Amer- 
ican Rhapsody (1936; rev. 1943) and the opera 
Landara (1956). In 1928 Zimbalist began to teach 
at the Curtis Institute of Music, Philadelphia, 
Pa.; he served as director of the institute from 
1941 to 1968. 

ZINC, metallic element with at.no. 30, at.wt. 
65.38, b.p. 911° C. (1671.8° F.), m.p. 419.5° C. 
(787.1° F.), sp.gr. 7.13 20 °, and symbol Zn. It ranks 
twenty-sixth in abundance among the elements 
in the crust of the earth. The ores of the metal 
have been widely known since prehistoric 
times, but zinc was not recognized as a separate 
element until 1746, when the German chemist 
Andreas Sigismund Marggraf (1709-82) isolated 
the pure metal by heating calamine and char- 
coal. Zinc is never found free in nature, but oc- 
curs as zinc oxide, ZnO, in the mineral zincite; 
as zinc silicate, Zn 2 Si0 4 , in the mineral himimor- 
phite (q.v.); as zinc carbonate, ZnC0 3/ in the 
mineral smithsonite; as a mixed oxide of zinc 
and iron, Zn(Fe0 2 )0 2 , in the mineral franklinite; 
and as zinc sulfide, ZnS, in the mineral sphaler- 
ite (q.v.). The ores most commonly used as a 
source of zinc are smithsonite and sphalerite. 

The first step in the metallurgy process is to 
transform the ores to oxides by subjecting them 
to high temperatures. The oxides are then re- 


454 



ZINNIA 


duced by carbon in an electric furnace, the zinc 
boiling and distilling from the retort in which 
the reduction takes place. The zinc obtained by 
distillation contains small amounts of iron, arse- 
nic, cadmium, and lead, and is known in metal- 
lurgy as spelter. In another method of refining 
zinc, the roasted ores are leached with sulfuric 
acid. After the impurities have been removed, 
the solution is electrolyzed. Electrolytic zinc is 
pure and has superior qualities, such as high re- 
sistance to corrosion. 

Pure zinc is a bluish-white, crystalline metal, 
insoluble in hot and cold water, and soluble in 
alcohol, acids, and alkalies. It is extremely brittle 
at ordinary temperatures, but becomes mallea- 
ble between 120° C. (248° F.) and 150° C. (302° 
F.), and may be rolled into sheets between 
heated rollers. Zinc is unaffected by dry air; in 
moist air it is oxidized and becomes coated with 
a basic-carbonate film that protects it against 
further corrosion. 

Production. In the early 1970's, annual mine 
production of zinc in the United States was 
about 766,000 tons, and world production 
was about 5,083,000 tons annually. Annual con- 
sumption of zinc in the U.S. was about 
1,800,000 tons. The metal is used principally as a 
protective coating, or galvanizer, for iron and 
steel; as an ingredient of various alloys, espe- 
cially brass; as plates for dry electric cells; and 
for die castings. Zinc oxide, known as zinc 
white or Chinese white, is used as a pigment in 
paints. It is also used as a filler in rubber tires, 
and is employed in medicine as an antiseptic 
ointment. Zinc chloride is used as a wood pre- 
servative and as a soldering fluid. Zinc sulfide is 
extremely useful in applications involving elec- 
troluminescence, photoconductivity, semicon- 
ductivity, and other electronic uses. It is em- 
ployed as a phosphor for the screens of 
television tubes and in fluorescent coatings. 
ZINC BLENDE. See Sphalerite. 

ZINNIA, genus of annual and perennial plants 
of the Composite family, Compositae. The 
genus comprises about sixteen species native 
mostly to Mexico, but ranging from the south- 
western United States as far south as Chile. Zin- 
nias are hardy plants with erect stems bearing 
opposite leaves and terminal flower heads. 

Numerous varieties of zinnia have been de- 
veloped for garden cultivation, most of them 
from the Mexican species Z. elegans . Tall varie- 
ties grow to 30 in. in height, medium varieties 
average about 20 in., and dwarf varieties grow 
to about 12 in. 

The flower heads grow single or double in a 
wide variety of colors, and are usually about 3 



Ease of cultivation makes the zinnia a popular garden 
plant throughout most warm regions. Above: Zinnia 
haageana; Below: Zinnia elegans. Burpee seeds 



in. in diameter, though some varieties have 
much larger heads. Because of their bright, me- 
tallic colors, zinnias are popular in gardens for 
summer and autumn bloom. The species Z. ele- 
gans, which is the State flower of Indiana, origi- 
nally had purple or lilac flowers. Other common 
species include Z. angustifolia, with small or- 
ange flowers, and Z. pauciflora, with red, pur- 
ple, or yellow petals. 
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ZINSSER, Hans (1878-1940), American bacteri- 
ologist, born in New York City, and educated in 
medicine at Columbia University. He was pro- 
fessor of bacteriology at Stanford University in 
1911, at Columbia University in 1913, and at Har- 
vard University Medical School from 1923 until 
1940. A pioneer in the science of immunology 
(see Immunity), Zinsser did extensive research 
work on cholera (q.v.) and bacteriological dis- 
eases, and became noted for his work in com- 
bating typhus fever; see Typhus. He isolated the 
microorganism that causes one form of typhus, 
and in 1940, with his associates at Harvard Uni- 
versity, he devised a method for producing a ty- 
phus vaccine in large quantities; see Vaccina- 
tion. He wrote Text Book of Bacteriology (1911), 
Infection and Resistance and Resistance to in- 
fectious Disease (1935), a popular book about 
typhus. Rats , Lice and History (1935), and an au- 
tobiography, As I Remember Him (1940). 
ZINZENDORF, Count Nikolaus Ludwig von 
(1700-60), German religious leader, born in 
Dresden, Saxony, and educated at the Univer- 
sity of Wittenberg. Zinzendorf was reared by his 
grandmother, who was a Pietist; see Pietism. 
Herrnhut. In 1722 he granted refuge on his es- 
tate in Upper Lusatia (now part of East Ger- 
many) to a group of Moravians of the perse- 
cuted Bohemian Brethren (q.v.). Their com- 
munity, called Herrnhut, became a refuge for 
the Brethren from other lands and for members 
of other persecuted Protestant sects. 

The Brethren functioned for a time within the 
Lutheran Church, of which Zinzendorf was a 
member; see Lutheranism. In 1727, however, 
they formed a new denomination, known as the 
Renewed Church of the Unity of the Brethren. 
Although opposed to the separation, Zinzen- 
dorf continued to lead the congregation. In 1734 
he was ordained as a Lutheran minister under 
an assumed name. Herrnhut missionaries mean- 
while had been dispatched to many parts of the 
world. Zinzendorf's activities aroused the antag- 
onism of influential orthodox Lutherans, and in 
1736 he was banished from Saxony. 

The Moravians in America. For the next ten 
years he traveled widely, founding Moravian 
congregations in the Netherlands, England, Ire- 
land, many sections of Germany, and the Rus- 
sian provinces of Estonia and Livonia. He visited 
the American colonies in 1741 and during the 
next two years helped to establish several Mora- 
vian communities in Pennsylvania, including 
Bethlehem. In addition, he promoted mission- 
ary work among the American Indians. Saxony 
repealed his banishment in 1748, permitting him 
to spend his final years in Herrnhut. 


His Personal Faith. Zinzendorf taught and 
practiced fervent devotion to Jesus Christ 
through Whom alone, he believed, God had re- 
vealed Himself to men. He exalted the impor- 
tance of full emotional participation in worship 
and insisted that reason has no place in religion. 
He was also, however, a strong advocate of 
church discipline. His writings include about 
two thousand hymns, many sermons, and vari- 
ous polem ical treatises. 

ZION, city of Illinois, in Lake Co., about 40 
miles n. of central Chicago. The city manufac- 
tures fig bars and television sets. John Alexander 
Dowie (q.v.), the Scottish-born religious leader, 
founded the city in 1901, which had a theocratic 
administration until 1935. The city presents a 
Passion play annually. Pop. (1960) 11,941; (1970) 
17,268. 

ZION or SSON, in Jewish antiquity, eastern- 
most hill of the city of Jerusalem (q.v.), lying be- 
tween the Kidron and Tyropoeon valleys and 
known now as Temple Hill. It is situated in the 
Old City. A Jebusite stronghold when it began 
to figure in Biblical history, Zion was captured 
about 1000 b.c. by the Hebrew king David (q.v.), 
who made it the site of his citadel, center of the 
United Monarchy, and the nucleus of the "City 
of David", as Jerusalem came to be known (2 
Sam. 5:6-7); see Jews: The Kingdom. The site of 
the original repository of the Ark of the Cove- 
nant (q.v.) and, in the view of most present-day 
scholars, of the Temple (see Temple: Temple at 
Jerusalem ), the hill became the center of the po- 
litical, and cultural life of the ancient Hebrews 
(q.v.). The name came to signify the "holy hill" 
of God (Ps. 2:6). 

In the course of time the name "Zion" be- 
came a designation for all Jerusalem (Isa. 1:27) 
and for Palestine (q.v.); "daughter of Zion" is a 
term applied to the Jewish people. After the fall 
of Judea (70 a.d.), Zion became the symbol of 
the hope that the Jewish homeland in Palestine 
eventually would be restored; see Zionism. 

In the New Testament the term denotes the 
allegorical heavenly city (Heb. 12:22, Rev. 14:1). 
ZIONISM, movement to unite and settle the 
Jewish people in Palestine (now largely Israel) 
with the aim of developing there a Jewish na- 
tional life and sovereign land. Palestine (q.v.), a 
historic region on the eastern edge of the Medi- 
terranean Sea, has always been considered, by 
the Jewish people, as their ancestral homeland. 
The name of the movement derives from the 
word "Zion" (q.v.), important in Biblical history 
as the center of the holy city of Jerusalem (q.v.), 
often referred to as the "City of David" (see 
David). In religious theory, the term came to 
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symbolize the city of God or the holy land. Op- 
posed to the Zionist movement are the assimila- 
tionists, who for ideological or practical reasons 
urge adaptation to the surrounding environ- 
ment. 

Zionism as an organized political movement 
began toward the end of the 19th century. The 
roots actually go back, however, to the Jews' 
first exile in the 6th century b.c. (see Babylonian 
Captivity; Jews), when prophets implanted 
among them the hope of returning to Palestine. 
Since then that hope has persisted among Jews 
living in exile. In all ages, individual Jews have 
migrated to Palestine to worship, study, and die 
there; and Jewish communities have existed in 
all larger towns. Often, through the centuries, 
self-proclaimed messiahs have tried to organize 
mass movements for a return to Palestine. The 
greatest of these movements occurred in the 
17th century, when the Jewish mystic Sabbatai 
Zebi (q.v.) persuaded thousands of Jews, mainly 
from eastern Europe, to follow him to Palestine. 
The Turkish government arrested Sabbatai Zebi, 
and he later embraced Islam. 

The Haskalah. A secular Zionism could not 
arise until Jewish life itself was to some extent 
secularized. The process of secularization began 
in the 18th century with the Haskalah (enlight- 
enment), a movement initiated by the German 
Jewish philosopher Moses Mendelssohn (see 
under Mendelssohn) to familiarize Jews with 
Western culture. Under the influence of the 
Haskalah, Jews tended to become more worldly, 
less religious. They were increasingly inclined to 
depend on themselves rather than on the Mes- 
siah for their redemption. Such attitudes were 
indispensable to the development of a realistic 
Zionist movement. The Haskalah was important 
for another reason also: it loosened the ties of 
traditional religion and created the need for a 
Jewish national feeling to replace religion as a 
unifying force. 

Nationalism. While the Haskalah and the 
yearning for Zion both prepared the ground for 
Zionism, two major influences from outside 
Jewish life, nationalism and anti-Semitism 
(qq.v.), actually brought the Zionist movement 
to life. In the 19th century nationalism evolved 
into one of the greatest forces shaping the 
world. As nationalist movements gained impor- 
tance, more and more Jews felt it desirable to 
organize a nationalist movement of their own 
that would strengthen the Jewish people as 
other peoples were being strengthened. This 
feeling was stimulated by the fact that many of 
the nationalist movements excluded Jews and 
that some adopted anti-Semitic policies. Anti- 


Semitism became increasingly virulent during 
the 19th century. It reached its climax in the 
Russian pogroms of the 1880's and the Dreyfus 
affair (q.v.) in France in the 1890's. Shocked by 
these events, increasing numbers of Jews urged 
the organization of movements that could 
counteract anti-Semitism. 

Writings in the 19th Century. This sense of 
urgency found expression, toward the end of 
the 19th century, in the writings of certain Jew- 
ish intellectuals. The first major publication was 
Drishath Zion (''The Quest of Zion", 1861), by 
the German rabbi Hersh Kalisher (1795-1874). 
Although Kalisher was a religious leader, he ad- 
vocated a secular Zionism, Moses Hess (1812- 
73), a German socialist, analyzed the Jewish 
problem in Rom und Jerusalem (1862; Eng. 
trans., "Rome and Jerusalem", 1918) and came 
to the conclusion that only by creating a demo- 
cratic socialist state in Palestine could the Jews 
recover their dignity and creative strength. The 
Russian Jewish physician Leon Pinsker (1821- 
91), originally an assimilationist, in his pamphlet 
Autoemancipation (1882; Eng. trans., 1891), took 
a gloomy view of the Jewish future in Europe 
and urged the Jews to muster al! their strength 
to achieve freedom and normality as a nation in 
Palestine. Ahad Ha-am (1856-1927), a Russian 
Jewish journalist, in a series of essays, pleaded 
for a cultural Zionism. He thought of Zionism 
not primarily as a remedy for anti-Semitism but 
as a basis for spiritual rebirth. 

The influence of these writings was soon 
manifested in practical action. In 1881 the Cho- 
vevei Zion ("Lovers of Zion.") was founded in 
Russia, and it spread to all countries that had 
substantial Jewish populations. In the year of its 
founding it assisted a group of young Russian 
Jews, who were eager to start a new life, to es- 
tablish Rishon-le-Ziyyon, the first modern agri- 
cultural settlement in Palestine. Similar settle- 
ments soon followed. Unfortunately, the 
colonists were untrained in agriculture and un- 
prepared to master the pestilential swamps and 
barren deserts they encountered. They required 
help in order to survive. The Chovevei Zion 
groups were too poor and weak to provide such 
help, and the colonists therefore became de- 
pendent on individual Jewish philanthropists, 
including Sir Moses Haim Montefiore, Baron 
Moritz Hirsch (qq.v.), and especially Baron Ed- 
mond James Rothschild (1845-1934). Though 
their help was generous, it soon became obvi- 
ous that individual philanthropists could not 
sustain whole communities and make them 
thrive under adverse conditions. A new mass 
movement was needed to support the settling 


457 



ZIONISM 


of Palestine and the creation of a national life 
there. 

The Austrian writer Theodor Herzl (q.v.) or- 
ganized such a movement and made it an effec- 
tive political force. Like most of the Western- 
ized Jewish intellectuals of the 19th century 
who were shocked into Zionism by the plight of 
the Jews, Herzl came to it without previous 
preparation, without full awareness of what had 
already been done or written about it. It was the 
Dreyfus affair that impelled Herzl to write Der 
Judenstaat (1896; Eng. trans., The Jewish State, 
1896). In this work, he argued that anti-Semitism 
is growing, that assimilation offers no defense 
against it, and that both together threaten the 
annihilation of the Jewish people. He regarded 
the Jewish question as a national question that 
could be solved only by agreement with other 
nations, and he therefore urged immediate or- 
ganized action to secure international backing 
for the creation of a Jewish state. Der Judenstaat 
aroused bitter controversy among Jews, some of 
whom preferred total or partial assimilation. 
When soon after its publication, however, Herzl 
called for a Zionist Congress, many Jewish lead- 
ers were eager to accept his call. 

The Basel Program. The first Zionist Congress 
met at Basel, Switzerland, in August, 1897; there 
were 204 delegates from all over the world, rep- 
resentative of all currents of Zionist thought. 
The political Zionists, led by Herzl himself, 
thought it best to concentrate first on political 
action, particularly on winning international 
support for a Jewish state in Palestine. The prac- 
tical Zionists, who were the most numerous, ad- 
vocated intensified action to help Jews migrate 
to Palestine and to settle on the land. Gaining 
international backing, they argued, could wait. 
Cultural Zionists emphasized the importance of 
making Palestine a center for the spiritual and 
cultural growth of the Jewish people. Still an- 
other faction, called the Terri torialists and 
headed by the British writer Israel Zangwill 
(q.v.), sought to build a national home for Jews 
in some territory other than Palestine, 

Out of this welter of ideas there emerged the 
Basel program, which has remained the basic 
platform of the Zionist movement. The Basel 
program defined Zionism's goal to be the crea- 
tion "for the Jewish people of a home in Pales- 
tine secured by public law", and proposed that 
the goal be attained through the systematic pro- 
motion of Jewish settlement in Palestine. 

To provide a basis for organization, the first 
Congress founded a permanent World Zionist 
Organization and authorized it to establish 
branches in every country with a substantial 


Jewish population. Zionist congresses assem- 
bled annually through 1901; thereafter they met 
biennially, except for breaks during both World 
Wars. 

After the first Congress, Herzl had several au- 
diences with the Turkish sultan, of whose terri- 
tories Palestine was then part. Although the sul- 
tan appeared sympathetic to the creation of an 
autonomous Jewish state, negotiations were 
prolonged and in the end proved fruitless. Herzl 
also tried to win support from the German em- 
peror and many other leaders, but nothing came 
of these efforts. 

Settlements in Palestine. While the negotia- 
tions were going on, the World Zionist Organi- 
zation proceeded with the practical tasks of set- 
tling Jews in Palestine. To help finance such 
settlement, it established the Jewish Colonial 
Trust in 1898 and the Jewish National Fund in 
1901. These funds enabled many idealistic Jew- 
ish workers to migrate from Russia to Palestine, 
after the failure of the Russian Revolution of 
1905 caused them to despair of ending persecu- 
tion in Russia and persuaded them that only in 
Palestine could they realize their socialist and 
Zionist ideals. Arriving in Palestine, they estab- 
lished collective colonies in which all property 
was held in common, rather than privately, as in 
all the settlements previously planted. The col- 
lectives were the first settlements to become 
self-sustaining. Their members became the first 
successful agriculturalists in Palestine since an- 
cient times. 

The British Mandate. World War I interrupted 
Jewish migration to Palestine, but it gave a new 
decisive impetus to the Zionist cause. In the 
first place, the British, with Jewish and Arab 
help, drove the Turks out of Palestine and took 
charge of the country themselves. In 1917 the 
British government issued the Balfour Declara- 
tion (q.v.), in part out of gratitude for the contri- 
butions to the British war effort made by the 
Zionist leader Chaim Weizmann (q.v.). The Bal- 
four Declaration was incorporated in the Pales- 
tine mandate (q.v.), which the League of Na- 
tions (q.v.) granted Great Britain in 1922. The 
mandate, which went into effect in 1923, stipu- 
lated that the World Zionist Organization con- 
stitute the Jewish Agency, a governing body that 
was to cooperate with Britain in carrying out the 
mandate's terms. Although the League of Na- 
tions regarded Transjordania ( see Jordan) as 
part of Palestine, Great Britain unilaterally de- 
tached it from Palestine. 

The international recognition of Zionist aspi- 
rations attracted many new members and 
caused the old informal associations among 
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Zionists to crystallize into four types of political 
parties. On the left were the socialist groups, 
advocating the building of a socialist common- 
wealth in Palestine, in which all major enter- 
prises would be publicly or cooperatively 
owned and in which labor unions would have a 
decisive voice. In the center were the "general" 
Zionists, whose political and economic views 
were not clearly formulated but who stood, in 
general, for free private enterprise and for dem- 
ocratic government. On the moderate right 
were a number of religious parties, especially 
the Mizrachi, which urged strict enforcement by 
the government of ancient Jewish laws concern- 
ing marriage and divorce, observance of the 
Sabbath, diet, etc. On the extreme right were 
the Revisionists led by Vladimir Evgenevich ja- 
botinsky (1880-1940), who opposed the detach- 
ment of Transjordania from Palestine and ques- 
tioned the wisdom of cooperating with the 
British. 

In the early years of the mandate, the Zionist 
movement contributed substantial sums toward 
settling Jews in Palestine and developing its 
economic and cultural life. As this development 
progressed, the Palestinian Arabs began to react 
violently to what they regarded as a growing 
threat to their own interests. In 1929 they at- 
tacked Jewish settlements, inflicting many 
casualties and heavy damage. While the British 
authorities helped suppress the uprising, they 
also gave serious consideration to Arab de- 
mands that jewish migration to Palestine be 
curbed. 


Theodor Herzl ( center , with black beard) greets a dele- 
gate at the first Zionist Congress , held in Basel , Switzer- 
land, in 1897. Zionist Archives and Library 

Britain's increasing sensitivity to Arab pres- 
sure, as well as the urgent financial needs of 
Jewish settlement in Palestine, led to the en- 
largement of the Jewish Agency in 1929. From 
that time on, the governing body of the Jewish 
Agency was composed of the members of the 
executive committee of the World Zionist Or- 
ganization and an equal number of non-Zionist 
Jewish leaders. The latter were willing to assist 
in settling Jews in Palestine and in developing 
the country, though they opposed the establish- 
ment of a jewish state. The head of the Jewish 
Agency was always a Zionist. 

In the 1930's the Zionist movement did its ut- 
most to rescue Jews from persecution in Ger- 
many and transplant them to Palestine. The in- 
creasing influx of Jews led to Arab uprisings 
between 1936 and 1939, which cost hundreds of 
Jewish lives and great property losses. As a result 
the British issued the White Paper of 1939, 
which limited Jewish immigration to Palestine 
to 75,000 over the following five years, and stip- 
ulated that after ten years a national state was to 
be established in Palestine in which the Jews 
were to be a permanent minority. 

The outbreak of World War II caused the sus- 
pension of Arab-Jewish hostilities and a sharp 
drop in Jewish immigration. In 1942 a group of 
Zionist leaders met in New York City and issued 
the so-called Biltmore program, which repu- 
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diated the White Paper and demanded unre- 
stricted immigration. The term "Jewish national 
home" as the aim of Zionism was replaced by "a 
Jewish commonwealth integrated in the struc- 
ture of the new democratic world". The pro- 
gram was later endorsed by the World Zionist 
Organization. After World War II it became the 
basis for large-scale illegal immigration into Pal- 
estine of Jewish survivors from Germany. There 
existed also a Jewish plan for a binational (Arab- 
Jewish) state in Palestine, advocated by the Berit 
Shalom ("Covenant of Peace") group and the 
socialist Ha-Shomer ha-Tzair ("The Young 
Guard") party. 

The Creation of Israel. In 1947 the British de- 
cided that the mandate had become unworka- 
ble, and they referred the whole question to the 
United Nations (q.v.). That same year, the U.N. 
voted 33 to 13 to partition Palestine into sepa- 
rate Arab and Jewish states. The Arabs opposed 
this solution; the Zionists accepted it. On May 
14, 1948, the British quit Palestine and the Jews 
announced the creation of the State of Israel. 

The establishment of the State of Israel did 
not end the Zionist movement, however, but 
only changed its character. The political leaders 
of the new state resigned their official positions 
in the World Zionist Organization, and that or- 
ganization ceased to function as the Jewish 
Agency for Palestine. The World Zionist Organi- 
zation was never officially connected with the 
State of Israel, although its headquarters are in 
Jerusalem. 

The main purpose of the Zionist movement 
became to raise funds for the "ingathering of 
the exiles" and for the economic and cultural 
development of Israel. It has also exerted politi- 
cal pressure on the U.N. and on various national 
governments in behalf of Israel. 

Zionism constitutes the most significant 
movement in modern Jewish history. It miti- 
gated the impact of persecution. It provided 
many Jews with a central purpose that polarized 
their lives and gave them new hope and spirit. 
The accomplishments of the movement stirred 
the imagination and pride even of assimilated 
Jews in many countries. In a half century, it 
made possible the fulfillment of the Biblical 
prophecy of the restoration of Zion toward 
which Jews had striven for some 1900 years. 

In accomplishing its objectives, Zionism also 
created problems for the Western powers. The 
support given by the United States and other 
Western nations to the establishment of the 
State of Israel has alienated Arabs from the 
West. Communist powers are using this to gain 
influence in the Middle East. N.N.G. 


ZIONIST ORGANIZATION OF AMERICA, as- 
sociation founded in 1897 to further the aims of 
Zionism (q.v.). Objectives of the organization 
include the extension of moral and financial 
support to Israel, the furtherance of Hebrew 
culture, and the promotion of a climate of opin- 
ion friendly to Israel. These goals are pursued 
through diversified educational programs, pub- 
lic affairs programs, youth activities, publica- 
tions, and projects in Israel. In Israel the organi- 
zation maintains the ZOA House in Tel-Aviv; 
Kfar Silver Agricultural High School for Israeli 
students; and Mollie Goodman Academic High 
School for American students. The organization 
publishes The American Zionist (monthly); ZOA 
in Review (monthly); ZiNS News Bulletin 
(weekly) in English, Yiddish, and Spanish; and 
Masada Bulletin , periodical of the youth organi- 
zation called Masada. The organization, which 
has its headquarters in New York City, has a 
membership of some 100,000. See also Hadas- 
sah, The Women's Zionist Organization of Amer- 
ica. 

ZION NATIONAL PARK, area of natural inter- 
est in s.w. Utah. Within the park is vividly col- 
ored Zion Canyon, a deep, narrow, vertical- 
walled chasm cut by the Virgin R. At the s. en- 
trance to the canyon, which is about % mi. deep 
and about 15 mi. long, are two enormous rock 
formations known as the Watchman (6555 ft.) 
and the West Temple (7795 ft.); the latter is the 
highest elevation in the park. Part of the scenic 
Zion-Mount Carmel Highway traverses the e. 
half of the park, passing through Zion Tunnel 
(5607 ft. long). More than 25 mi. of hiking and 
riding trails are maintained as well as a lodge, 
cabins, and campgrounds for tourists. 

A group of Mormon colonists settled in the 
canyon about 1861 and called it "Little Zion". 
The Mormons (q.v.) subsequently named some 
of the spectacular white-and-crimson-topped 
cones and buttes in the canyon Angels Landing, 
the Three Patriarchs, Towers of the Virgin, Altar 
of Sacrifice, and Great White Throne. Cliff 
dwellings still in existence in Zion Canyon date 
back at least 1000 years. The park also contains 
Kolob Canyon, which is rimmed by vivid red 
sandstone cliffs from 1500 to 2500 ft. in height. It 
is administered by the National Park Service 
(q.v.). 

ZIP CODE. See Postal Service, United States. 
ZIRCON, transparent, translucent, or opaque 
mineral, composed chiefly of zirconium silicate, 
ZrSi0 4 , and crystallizing in the tetragonal sys- 
tem; see Crystal. It has a hardness of 7%, sp.gr. of 
4.2 to 4.86, and shines with an adamantine lus- 
ter. Zircon may occur as colorless crystals, or in 
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shades of green, gray, red, blue, yellow, or 
brown. The clear, transparent yellow, orange, 
red, and brown varieties are often used as gems 
(see Gem) and are known as hyacinth or jacinth; 
translucent or opaque varieties, and most of the 
colorless types, are known as jargon or jargoon. 
When subjected to high temperatures, zircons 
either change color or lose their color, and as- 
sume a greater brilliance. Colorless zircons are 
known as Matura diamonds, or white zircons. A 
blue variety, produced by heat treatment and 
known as blue zircon, is also commonly used as 
a gem stone. Zircon occurs as an accessory min- 
eral in all types of igneous rocks (q.v.), and is 
abundant in silicic rocks such as granite, granp- 
diorite, syenite, and monzonite. It is also found, 
often together with gold, as rounded grains in 
streams and along sandy beaches. Deposits of 
gem zircons are found in Ceylon, Madagascar, 
Norway, and in New South Wales, Australia; no 
zircons of gem quality are found in the United 
States. The chief sources of zircon as an ore of 
zirconium (q.v.) are Brazil, Australia, and Florida 
and Georgia. 

ZIRCONIUM, metallic element with at.no. 40, 
at.wt. 91.22, b.p. 4415° C. (7979° F.), m.p. about 
1852° C. (3365.6° F.), sp.gr. 6.5 at 20° C., and 
symbol Zr. The element was discovered in 1789 
by the German chemist Martin Heinrich Kla- 
proth (1743-1817) and isolated in 1874 by the 
Swedish chemist Baron Jons Jacob Berzelius 
(q.v.). It ranks nineteenth in abundance among 
the elements in the crust of the earth. Zirco- 
nium is never found free in nature, but occurs 
chiefly as a silicate in the mineral zircon (q.v.), 
and as an oxide in the mineral baddeleyite, 
which is found in commercial quantities in Bra- 
zil. Zirconium ores also contain the element 
hafnium (q.v.), a metal with properties similar to 
those of zirconium. 


In its pure state zirconium exists in two forms, 
crystalline and amorphous. Crystalline zirco- 
nium is a soft, white, ductile metal; the amor- 
phous form is a bluish-black powder. Both 
forms are insoluble in water, slightly soluble in 
alcohol, and completely soluble in hydrofluoric 
acid. The metal burns in air at 500° C. (932° F.). 

Zirconium is used in the manufacture of steel, 
porcelains, certain nonferrous alloys, and refrac- 
tories. St is also used in vacuum tubes to remove 
traces of gases because it combines readily with 
oxygen, hydrogen, and nitrogen at high temper- 
atures. Zirconium is used in heat exchangers, 
pump housings, valves, and other equipment 
subject to corrosion by acids. Special alloys of 
the metal called zircaloy-2 and zircaloy-4, which 
contain 1% percent tin, are used in nuclear reac- 
tors as a cladding material for uranium fuel ele- 
ments and as a structural material; see Nuclear 
Power. Zirconium is especially suitable in water- 
moderated reactors because of its low neutron 
absorption cross-section, excellent corrosion re- 
sistance at moderately elevated temperatures, 
strength, ductility, and ease of fabrication. 

A pilot plant operated by the United States 
Bureau of Mines was the original source of the 
metal used by the Atomic Energy Commission. 
Its production in 1948 was 3000 lb. of sponge 
zirconium. Since 1955 private industry has been 
producing zirconium. Production in 1968 was 
estimated at 39,000 short tons with demand that 
year about 72,000 short tons. The difference was 
made up by imports from Australia, the largest 
producer of zirconium in the world, accounting 
for more than 70 percent of world production. 
The other major producer of the metal is the 
U.S.S.R. 

ZITHER, stringed musical instrument de- 
scended from the psaltery and the dulcimer 



A 42-string zither 
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(qq.v.). It consists of from thirty to forty-five 
strings stretched over a shallow wooden sound 
box, with a fingerboard under five of the strings. 
The melody is played on these five strings with 
the fingers; the remaining strings are used for 
the accompaniment being plucked with a plec- 
trum fixed to the thumb. The zither's tone is 
plaintive and resonant, with a pleasant "sing- 
ing" quality. 

A large variety of zithers is found In the most 
common type, the sound box is oblong and 
about 2 l / 2 ft. long. The concert zither has a 
longer box and a more powerful tone, and the 
elegy zither has a still longer box and a deeper 
tone. Another, less common type of instrument 
is the so-called Streichzither, which is played 
with a bow. 

The zither is a member of one of the oldest 
and largest families of musical instruments. This 
family goes back to the Greek cithara and lyre 
and to ancient Chinese instruments; it includes 
dulcimers, psalteries, lutes, and guitars. 

The zither became the favorite instrument of 
the peasants of the German, Austrian, and Swiss 
Alps in the 19th century, and it has maintained 
its popularity to the present day. Its most fa- 
mous performer was the Austrian musician Jo- 
hann Petzmayer (1803-84), who became known 
as the "Paganini of the zither". After the release 
of the British film The Third Man (1950), for 
which the Austrian zitherist Anton Karas played 
background music, the zither enjoyed a vogue 
lasting several years. 

ZOAR, SEPARATIST SOCIETY OF, commu- 
nistic colony of the 19th century established in 
Tuscarawas Co., Ohio, by German religious dis- 
senters. Zoar was founded in 1817 by 225 refu- 
gees from religious persecution in Germany. 
Their leader was Joseph Michael Baumler (later 
Bimeler; about 1778-1853), a man of unusual 
ability both as religious teacher and business- 
man. British and American Quakers (see Friends, 
Society of) helped the migrants to buy a tract of 
fertile land, on which they built homes, farms, 
mills, and workshops. In 1819 they became a 
communistic society, sharing all their goods 
equally, and they later incorporated the com- 
munity as The Society of Separatists of Zoar in 
1832. At its peak, the society had about 500 
members and property worth about $1,500,000. 
Its wealth was derived from the sale of a wide 
variety of high-quality manufactures. 

Despite its prosperity, the colony gradually 
declined, especially after the death of Bimeler in 
1853. One reason was that it had been extraordi- 
narily dependent upon his strength and intelli- 
gence, and nobody was found to replace him. 


Another was that the society failed to adopt 
new manufacturing methods, and consequently 
markets were lost to more progressive competi- 
tors. The third and final reason for the colony's 
decline was that the strictness and narrowness 
of the society's way of life did not appeal to the 
young people, who gradually drifted away, leav- 
ing only the old, the unmotivated, and the in- 
competent. In 1898 the society dissolved and 
distributed its assets among the remaining 
members. In 1970 the population of the village 
of Zoar was 228. 

See Communism: Early American Experiments 
in Communism. 

ZODIAC, imaginary belt in the celestial 
sphere, extending about 8° on either side of the 
ecliptic (q.v.), the apparent path of the sun 
among the stars. The width of the zodiac was 
determined originally so as to include the orbits 
of the sun and moon and of the five planets 
(Mercury, Venus, Mars, Jupiter, and Saturn) that 
were known to the people of ancient times. The 
zodiac is divided into twelve thirty-degree sec- 
tions which are called the signs of the Zodiac. 
Starting with the vernal equinox, and then pro- 
ceeding eastward along the ecliptic, each of the 
divisions is named for the constellation situated 
within its limits in the 2nd century b.c. The 
names of the zodiacal signs are Aries, the Ram; 
Taurus, the Bull; Gemini, the Twins; Cancer, the 
Crab; Leo, the Lion; Virgo, the Virgin; Libra, the 
Balance; Scorpio, the Scorpion; Sagittarius, the 
Archer; Capricornus, the Goat; Aquarius, the 
Water Bearer; and Pisces, the Fishes. Owing to 
the precession of the equinoxes about the eclip- 
tic, a 26,000-year cycle, the first point of Aries 
retrogrades about 1° in 70 years, so that the sign 
Aries today lies in the constellation Pisces. In 
about 24,000 years, when the retrogression will 
have completed the entire circuit of 360°, the 
zodiacal signs and constellations will again co- 
incide. See Astronomy. 

The zodiacal signs are believed by many au- 
thorities to have originated in Mesopotamia as 
early as 2000 b.c. According to that theory, the 
Greeks adopted the symbols from the Babyloni- 
ans, and thereafter the zodiac was passed on to 
the other ancient civilizations. The Egyptians as- 
signed other names and symbols to the zodiacal 
divisions. The Chinese also adopted the twelve- 
fold division, but called the signs, respectively, 
rat, ox, tiger, hare, dragon, serpent, horse, sheep, 
monkey, hen, dog, and pig. The Aztec Indians 
devised a similar system, apparently developed 
independently. See also Astrology and the sep- 
arate articles on the signs of the zodiac. 

ZOG I. See Albania: History. 
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Armiflary sphere with zo- 
diac. The rings show 
positions of important 
circles of the celestial 
sphere. Woodcut from 
Tractatus de Sphaera 
Mundi by English mathe- 
matician Johannes de 
Sacrobosco (d. 1256) 

Granger Coffectron 



ZOLA, Emile (1840-1902), French author, born 
in Paris. His first job was as a clerk in a pub- 
lishing house. After 1865 he was able to support 
himself by writing verse, short stories, and liter- 
ary and art criticism. 

His first important novel, Therese Raquin 
(1867), is a vivid psychological study of murder 
and passion. Later, inspired by scientific experi- 
ments in heredity and environment, Zola deter- 
mined to produce a new type of novel that 
would probe deeply into every area of human 
existence and document every social ill, no mat- 
ter how politically sensitive. He called his new 
school of fiction naturalism (q.v.), and he wrote 


a series of twenty novels between 1871 and 
1893, under the generic title Les Rougon-Mac- 
quart (Eng. trans., 20 vol., 1885-1907), to illus- 
trate his theories in terms of the saga of one 
family. Through painstaking research, he pro- 
duced an arresting and complete picture of 
French life, particularly of Paris, in the late 19th 
century. He was, however, criticized for obscen- 
ity and for exaggerating the frequent criminality 
and pathological behavior of the lower classes. 

Several of the books, dealing with five gener- 
ations of the Rougon-Macquart family , became 
famous. Among the novels in the series are L'As- 
sommoir ('The Dram Shop", 1877), on alcohol- 
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ism; Nana (1880), on prostitution and the demi- 
monde; Pot-Bouille ('The Stew", 1882), on 
middle-class pretensions; Germinal (1885), on 
coal mining; La Bete Humaine ("The Human 
Beast", 1890), on railroading: and La Debacle 
("The Downfall", 1892), on the collapse of the 
Second Empire. These books, which Zola char- 
acterized as social documents, greatly influ- 
enced the later naturalistic development of the 
novel. His own later novels, written after 1893, 



Emile Zola 


were less objective, more evangelistic, and con- 
sequently less effective as novels. They include 
the series called Les Trois Villes (3 vol., 1894-98; 
Eng. trans., The Three Cities , 3 vol., 1894-98), 
comprising Lourdes (1894), Rome (1896), and 
Paris (1898). Zola also produced a number of 
volumes of literary criticism in which he at- 
tacked his literary opponents, the romanticists; 
see Romanticism: Literature: French Literature. 
The best of his critical writing is contained in Le 
Roman Experimental ("The Experimental 
Novel", 1880) and Les Romanciers Naturalistes 
("The Naturalistic Fiction Writers", 1881). 

In January, 1898, Zola wrote an open letter, 
published in the Paris newspaper L'Aurore 


("Dawn"). This was the famous " Taccuse " ("I 
accuse") letter, in which Zola attacked French 
officials for their persecution of the French artil- 
lery officer Alfred Dreyfus, who had been found 
guilty of treason; see Dreyfus Affair. 

Most of the novels of Zola are available in 
English translation, and many of them have 
been adapted into plays and motion pictures. 
ZOLLVEREIN. See Customs Union. 

ZOMBA, town of Malawi, capital of the 
Southern Province, in the Shire Highlands, 
about 40 miles n.e. of Blantyre. Cement and pro- 
cessed food are manufactured in the town, and 
the surrounding highlands produce tobacco and 
cotton and contain limestone deposits. The Uni- 
versity of Malawi (founded 1964) is in Zomba. 
To the N. is the Zomba Plateau, a popular sum- 
mer resort. Zomba, founded by European plant- 
ers in the mid-1880's, became the capital of the 
British Nyasaland protectorate in 1891. The town 
was the capital of independent Malawi from 
1964 to 1975, when it was succeeded by Lilong- 
we. Pop. (1971 est.) 20,000. 

ZONE, in geography, any of the five divisions 
of the surface of the earth characterized by their 
latitude or temperature differences; see Earth; 
Geography; Latitude and Longitude; Temperature. 
The zones are divided by the Tropic of Cancer, 
the Tropic of Capricorn (see Tropics), the Arctic 
Circle, and the Antarctic Circle. See also Antarc- 
tica; Arctic, The. 

From north to south, the zones are designated 
North Frigid Zone, North Temperate Zone, Tor- 
rid Zone, South Temperate Zone, and South 
Frigid Zone. The boundaries of the zones are 
circles of latitude determined by the obliquity 
of the equator to the ecliptic (qq.v.), the Tropics 
being 23°27' north and south of the equator, 
and the Arctic and Antarctic circles being the 
same distance from the poles, or 66°33' north 
and south of the equator, respectively. At the 
summer solstice (q.v.), the sun, which is then in 
the sign of Cancer, appears directly overhead at 
the Tropic of Cancer; the same condition holds 
at the Tropic of Capricorn at the winter solstice, 
when the sun is in the sign of Capricorn; see Zo- 
diac. In the Torrid Zone, the sun is almost di- 
rectly overhead during the entire year; the days 
and nights are practically equal in length, and 
the rays of the sun are vertical, causing perpet- 
ual summer. In the Temperate zones, because of 
the changing obliquity of the sun during the 
year, the climate varies with a succession of sea- 
sons, and the relative lengths of day and night 
change throughout the year. As the distance 
from the equator increases, the difference in the 
length of day and night is more marked; at the 
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Arctic and Antarctic circles the sun does not set 
on the day of the summer solstice, and does not 
rise at the winter solstice. At the poles, the sun 
rises and sets once a year, day and night each 
being six months long. 

ZONING. See City Planning. 

ZOOLOGICAL GARDENS or ZOOLOGICAL 
PARKS, institutions, known popularly as zoos, 
which display live animals for public entertain- 
ment, education, and scientific study; see Zool- 
ogy. These institutions usually build environ- 
ments that simulate the native habitats of the 
animals and differ from menageries, in which 
the animals are exhibited, usually in small cages, 
for profit-making purposes. Zoos are also differ- 
ent from the so-called zoological stations, 
which are usually established in the habitat of 
the animals studied for scientific purposes. 

Collections of captive animals have been kept 
since ancient times by kings and emperors of 
countries as diverse as Egypt and China, but the 
concept of a zoological park, in which animals 
may be given the greatest practicable freedom 
of movement, is a recent development. Begin- 
ning in the 19th century, the steel bars formerly 
used to restrain dangerous animals and protect 
the public were frequently replaced by ditches, 
or moats, too wide and deep for the animals to 
cross. Hardy animals are permitted to roam over 
large, open-air ranges. In cool seasons and cli- 
mates, tropical animals are housed in heated 
buildings. In some zoological gardens animals 
of different species are exhibited in a common 
enclosure; such exhibits occasionally include 
nearly all of the animals of a region. Many mod- 
ern zoos incorporate aquariums and aviaries for 
the purpose of accommodating and displaying 
exotic fishes and birds; see Aquarium. Zoologi- 
cal gardens today frequently have an area called 
a children's zoo for very young visitors to play 
with and ride tame animals, such as elephants 
and camels. 

The first modern zoological garden, or zoo, 
was established in 1793 in connection with the 
jardin des Plantes, in Paris. The famous Zoologi- 
cal Garden in Regent's Park, London, was estab- 
lished in 1828 by the Zoological Society of Lon- 
don. In 1931 this society opened Whipsnade 
Park, in Bedfordshire, the 567-acre area being 
one of the finest park zoos in the world. The 
oldest zoo in the United States was opened in 
New York's Central Park in 1864. The Philadel- 
phia zoo opened in 1874, and in 1889 the Na- 
tional Zoological Park was established in Rock 
Creek Park, Washington, D.C., by the Federal 
government. The New York Zoological Park, 
situated in Bronx Park, New York City, and 


known popularly as the Bronx Zoo, opened in 
1899. Founded by the New York Zoological So- 
ciety, with the cooperation of the city of New 
York, the Bronx Zoo has one of the largest and 
most complete collections of animals in the 
world. 

Many large cities in the U.S. now maintain a 
zoological park, in addition to the Bronx Zoo, 
there are three others in New York City: in Cen- 
tral Park, Manhattan; in Prospect Park, Brooklyn; 
and on Staten Island. Chicago maintains a zoo 
in the city at Lincoln Park and another in Brook- 
field, a nearby suburb. Other important collec- 
tions are those in the Forest Park Zoological 
Gardens, Saint Louis, Mo.; the San Diego Zoo, 
San Diego, Calif.; and the Detroit Zoological 
Park, Royal Oak, Mich. 

Notable zoological gardens abroad include 
those at Bombay and Calcutta, India; Karachi, 
Pakistan; Cairo, Arab Republic of Egypt; Tokyo, 
Japan; Zurich, Switzerland; Berlin and Munich, 
West Germany; Vienna, Austria; Budapest, Hun- 
gary; and Rome, Italy. 

ZOOLOGY, the branch of biology (q.v.) de- 
voted to the study of the animal kingdom (Ani- 
malia), which comprises multicellular organisms 
that obtain energy by ingesting food and have 
cells organized into tissues. 

History. The study of zoology can be viewed 
as a series of efforts to analyze and classify ani- 
mals. Attempts at classification as early as 400 
B.C. are known from documents in the Hippo- 
cratic Collection. Aristotle (q.v.), however, was 
the first to devise a system of classifying animals 
that recognized a basic unity of plan among di- 
verse organisms; he arranged groups of animals 
according to mode of reproduction and habitat. 
Observing the development of such animals as 
the dogfish, chick, and octopus, he noted that 
general structures appear before specialized 
ones, and he also distinguished between asexual 
and sexual reproduction. His Historia Anima - 
Hum contains accurate descriptions of extant 
animals of Greece and Asia Minor. He was also 
interested in form and structure and concluded 
that different animals can have similar embryo- 
logical origins and that different structures can 
have similar functions. 

In Roman times Pliny the Elder (see under Pli- 
ny) compiled a thirty-seven-volume treatise 
called Historia Naturalis. Although widely read 
during the Middle Ages, his four volumes on 
zoology are little more than a collection of folk- 
lore, myth, and superstition. One of the more 
influential figures in the history of physiology, 
the Greek physician Galen (q.v.) was however a 
source of many misconceptions— especially 
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A sea anemone (Epiactis prolifera), of the phylum Coe - 
lenterata, brooding young in a groove around its 
body. R. N. Mariscal -Bruce Coleman, Inc. 


with regard to the movement of blood. His con- 
cepts remained virtually unchanged for hun- 
dreds of years until, in the 17th century, the Eng- 
lish physician William Harvey (q.v.) established 
the true mechanism of blood circulation. Until 
the Middle Ages, therefore, zoology was a con- 
glomeration of folklore, superstition, miscon- 
ception, and descriptions of animals. 

It was during the 12th century that zoology be- 
gan to emerge as a science. Perhaps the most im- 
portant naturalist of the era was the German 
scholar Saint Albertus Magnus (q.v.), who denied 
many of the superstitions associated with biology 
and reintroduced the work of Aristotle. The Ren- 
aissance was dominated by Leonardo da Vinci 
(q.v.), whose anatomical studies were far in ad- 
vance of the age. His dissections and compari- 
sons of the structure of man and other animals 
led him to important conclusions. He noted, for 
example, that the arrangement of joints and 
bones in the leg are simi lar in both the horse and 
man, thus grasping the concept of homology. The 
value of his work in anatomy was not immedi- 
ately recognized. Instead, the Belgian physician 
Andreas Vesalius (q.v.) is considered the father of 
anatomy; it was he who established the princi- 
ples of comparative anatomy. 

Classification dominated zoology throughout 
most of the 17th and 18th centuries. The Swed- 
ish botanist Carolus Linnaeus (q.v.) developed a 
system of nomenclature that is still used today— 
the binomial system of genus and species (see 
Classification)— and established taxonomy as a 
discipline. He followed the work of the English 
naturalist John Ray (1627?~1705) in relying upon 
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the form of teeth and toes to differentiate mam- 
mals and upon beak shape to classify birds. An- 
other leading systematist of this era was the 
French biologist Comte Georges Louis Leclerc 
de Buffon (q.v.). The study of comparative anat- 
omy was extended by such men as Georges Cu- 
vier (q.v.), who devised a systematic organiza- 
tion of animals based on specimens sent to him 
from all over the world. 

Although the word "cell" was introduced in the 
17th century by the English scientist Robert Hooke 
(q.v.), it was not until 1839 that two Germans, Mat- 
thias Jakob Schleiden and Theodor Schwann 
(qq.v.), proved that the cell is the common struc- 
tural unit of living things. The cell concept pro- 
vided impetus for progress in embryology, 
founded by the Russian scientist Karl von Baer, 
and for the development by a Frenchman, Claude 
Bernard (qq.v.), of the study of animal physiology / 
including the concept of homeostasis (the stabil- 
ity of the body's internal environment). 

The organization of scientific expeditions in 
the 18th and 19th centuries gave trained observ- 
ers the opportunity to study plant and animal 
life throughout the world. The most famous ex- 
pedition was the voyage of the Beagle in the 
early 1830's. During this voyage, Charles Darwin 
(see under Darwin) observed the plant and ani- 
mal life of South America and Australia and de- 
veloped a theory of evolution (q.v.). His publi- 
cation in 1859 of The Origin of Species led to 
abandonment of the view that all species are 
specially created. Darwin's theory accounted for 
the formation of new species by a process he 
called natural selection. Noting differences 
within species, some of which can be inherited 

This five-rayed starfish (Mediaster aequalis) is a mem- 
ber of the phylum Echinodermata, which also includes 
sea urchins , sea cucumbers , sand dollars , and sea lil- 
ies. R. N. Mariscal-Bruce Coleman. Inc. 



by offspring, he concluded that individuals vary- 
ing in ways that make them better adapted to 
their environments will have a higher survival 
rate and thus produce more offspring. This natu- 
ral selection of the most favorable variations he 
saw as the means of evolutionary change. Al- 
though Darwin recognized the importance of 
heredity (q.v.) in understanding the evolution- 
ary process, he was unaware of the work of the 
Austrian monk Gregor Mendel (q.v.), who first 
formulated the concept of particulate hereditary 
factors — later called genes. Mendel's work was 
not rediscovered until 1900. 

In the 20th century zoology has become more 
diversified and less confined to such traditional 
elements as classification and anatomy. Broad- 
ening its range to include such studies as genet- 
ics, ecology, ethology, and biochemistry, zool- 
ogy has become an interdisciplinary field 
applying a great variety of techniques to obtain 
knowledge of the animal kingdom. 
Subdisciplines. The study of zoology has two 
main focuses: on particular taxonomic groups 
and on the structures and processes common to 
most of them. 

Taxonomically oriented studies concentrate 
on the different divisions of animal life. Inverte- 
brate zoology deals with multicellular animals 
without backbones; its subdivisions include en- 
tomology (the study of insects) and malacology 
(the study of mollusks). Vertebrate zoology, the 
study of animals with backbones, is divided into 
ichthyology (fish), herpetology (amphibians and 
reptiles), ornithology (birds), and mammalogy 
(mammals). Paleontology, the study of fossils, is 
subdivided by taxonomic groups. In each of 


This giant land snail (Achatina fulica) belongs to the 
phylum Mollusca ; other mollusks include the clam, the 
oyster , and the octopus. O.S.F.-Bruce Coleman, Inc. 

these fields, researchers investigate the classifi- 
cation, distribution, life cycle, and evolutionary 
history of the particular animal or group of ani- 
mals under study. Most zoologists are also spe- 
cialists in one or more of the process-oriented 
disciplines described below. 

Morphology, the study of structure, includes 
gross morphology, which examines entire struc- 
tures or systems, such as muscles or bones; 
histology, which examines body tissues; and cy- 
tology, which focuses on cells and their compo- 
nents. Many great advances made in cytology in 
recent years are attributable to the electron mi- 
croscope and the scanning electron microscope. 
Special staining techniques and radioactive trac- 
ers have been used to differentiate structural de- 
tail at the molecular level — the enzymatic com- 
ponents of metabolism, for example. Other 
important morphological developments have 
been in neurology — the study of the nervous 
system, including the brain. The perfection of 
methods for mapping neural connections be- 
tween parts of the brain and of techniques for 
stimulating and recording impulses from spe- 
cific brain sites may eventually lead to clarifica- 
tion of the mechanism of thought. Recent de- 
velopments in functional morphology have 
been concentrated on the skeletomuscular sys- 
tem— on such aspects as locomotion and masti- 
cation — and have been applied in physical ther- 
apy and orthopedic surgery. 

Physiology, the study of function, is closely 
associated with morphology. An important sub- 
division is cellular physiology, which is closely 
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The victor, a green lynx spider (class Arachnida), and 
the vanquished, a wasp (class Insecta), both belong to 
the huge phylum Arthropoda. 

J. H. Robinson-Photo Researchers, Inc. 

related to molecular biology and explores the 
functions of such cellular components as mito- 
chondria and lysosomes. Another active field, 
physiological ecology, studies the physical re- 
sponses of animals to their environment. Recent 
investigations have dealt with thermal regula- 
tion, the role of the environment in regulating 
energy flow patterns of animals. Much of this 
work has been carried out on desert and arctic 
animals that must survive extremes of tempera- 
ture. 

Animal behavioral studies have developed 
along two lines. The first of these, animal psy- 
chology, is primarily concerned with physiologi- 
cal psychology and has traditionally concen- 
trated on laboratory techniques such as 
conditioning. The second, ethology, had its ori- 
gins in observations of animals under natural 
conditions. Ethology concentrates on behavioral 
interactions between individuals during court- 
ship, flocking, and other social contacts. Both 
subdisciplines have recently incorporated many 
experimental techniques from neurology. Per- 
haps the most important recent behavioral de- 
velopments include the new field of sociobiol- 
ogy, which is concerned with the behavior, 


ecology, and evolution of social animals such as 
bees, ants, schooling fish, flocking birds, and 
man. Sociobiology is still in its infancy and is 
quite controversial, chiefly because it has raised 
anew the old dispute as to whether behavior is 
or is not genetically determined. Another inter- 
disciplinary field associated with behavior is 
concerned with the study of daily (circadian), 
annual (circannual), and migratory cycles. Such 
research has revealed, for example, that some 
animals can maintain a 24-hour cycle for many 
months under constant light conditions. 

Endocrinology is the study of hormones and 
their action on target organs. Neuroendocrinol- 
ogy is especially important in vertebrates and in 
such higher invertebrates as arthropods. In ver- 
tebrates, the pituitary gland of the brain secretes 
neurohormones that control annual cycles. The 
pineal body, another extension of the brain, ap- 
pears to be responsible for the 24-hour cycle. 
Embryology, the study of the ontogenetic devel- 
opment of animals, has investigated the way in 
which developing parts interact — for example, 
the interactions between the eyestalk and the 
epidermis during development of the lens of the 
eye. The emerging field of molecular develop- 
ment applies the techniques of molecular biol- 
ogy, including molecular genetics, to the finest 
and most obscure embryoiogical details. 
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Genetics is the study of inheritance and of 
the laws that govern transmission of traits from 
parents to offspring. Population genetics deals 
with the mechanism of gene transfer in inter- 
breeding populations. Molecular genetics has 
made great progress since it established the 
structure and means of replication of the DNA 
molecule and unlocked the genetic code that 
regulates protein synthesis. Its discoveries have 
facilitated the solution of many problems of 
classical genetics, such as the nature of muta- 
tion. See Heredity. 

The study of the interactions between animals 
and their environment is known as ecology. Pri- 
mary attention is given to the complex pattern 
of interactions among the many species com- 
prising a community. Ecology has been central 
to the development of conservation and envi- 
ronmental control during the past twenty years. 
It has revealed the deleterious effects of pesti- 
cides and industrial pollutants and has provided 
important insights into wiser management of 
agriculture, forestry, and fisheries. 

Evolutionary zoology, which draws on all of 
the above fields, is concerned with the mecha- 
nisms of evolutionary change — speciation and 
adaptation — and with the evolutionary history 
of animal groups. Particularly relevant to evolu- 
tionary studies are systematics, phylogenetics, 
paleontology, and zoogeography. Systematics 
deals with the delineation and description of 
animal species and with their arrangement into 
a classification. Phylogenetics is the study of the 
developmental history of groups of animals. 
Zoogeography, the study of the distribution of 
animals over the earth, is closely related to ecol- 
ogy and systematics. 

Animal Origins. The evolution of animals 
from primitive forms probably involved several 


basic steps. Multicellular animals evolved from 
unicellular forms, perhaps from colonies made 
up of both somatic (body) cells and reproduc- 
tive cells. Then an inpocketing formed that 
would later become the digestive cavity. At this 
stage animals had a gel-like mesoglea sand- 
wiched between two layers of somatic cells — an 
outer epidermis and an inner gastrodermis — and 
had attained a tissue level of organization as 
well as radial symmetry. Next, the evolution of 
bilateral symmetry and cephalization (head for- 
mation) resulted in definite dorsoventral (up- 
down), anteroposterior (front-back), and right- 
left polarities. A middle layer, the mesoderm, 
eventually appeared between the (outer) ecto- 
derm and the (inner) endoderm. Muscles de- 
rived from the mesoderm replaced cilia as the 
main force-generating system. By this time ani- 
mals with the three cell layers were at the organ 
fevel of organization. Specialized circulatory, 
respiratory, and excretory systems evolved as the 
organisms increased in size. Another major step 
was the formation of the anus and a continuous 
digestive system. Primitive animals lacked a 
body cavity. Such a cavity, within the meso- 
derm, evolved independently at least three 
times in the higher animals. One cavity, the 
pseudocoelom, is not completely lined by 
mesodermal cells; it is found in spiny-headed 
worms and Aschelminthes (see Classification , 
below). The true coelom, a body cavity com- 
pletely lined by mesoderm, apparently evolved 
at least twice in the higher animals, or coelo- 
mates. The two groups, known as the deutero- 
stomes and protostomes, are distinguished by 
their mechanisms of embryologica! develop- 

The phylum Chordata , which contains all the verte- 
brate animals, includes such varied forms as this road- 
runner (class Aves) and the snake (class Reptilia) it has 
Captured. Anthony Mercieca- Photo Researchers. Inc. 
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ment. The mouth of deuterostomes— including 
the echinoderms, arrowworms, brachiopods, 
and chordates — develops from an opening oth- 
er than the blastopore, and the coelom develops 
from buds off the embryonic gut. The mouth of 
protostomes — including arthropods and annelid 
worms — develops from the blastopore, and the 
coelom develops from a split in the mesoderm. 
The mollusks, which are usually placed with the 
protostomes, may have had an independent ori- 
gin from an acoelomate ancestor. 

Classification. The classification of animals is 
based in part on their evolutionary history and 
thus represents divergence among groups, as 
well as the phytogeny of specific groups. At any 
level in the hierarchy of classification, a taxo- 
nomic group (taxon) should be monophyletic; 
that is, all members should be descended from 
closely related ancestors. The members of a 
monophyletic taxon thus share a number of ho- 
mologous traits, i.e., those that stem phyloge- 
neticaliy from the same trait in the common an- 
cestor. The hierarchy of categories by which 
animals are classified includes the following: 
species, genus, family, order, class, phylum, and 
kingdom. Sometimes, intermediate categories, 
such as suborder and tribe, are also required. 

An animal is designated by a two-word name 
consisting of a generic name and a trivial name 
(an adjective, usually descriptive or geographic). 
Each binomial name is unique and is fixed by a 
type specimen (name-bearer) selected when the 
species is described. The rules of zoological no- 

Also exemplifying major classes of Chordata are this 
young bear (Mammalia) and its catch , a salmon (Oste- 
ichthyes). Tom Bledsoe-Photo Researchers, Inc. 


menclature, as overseen by the International 
Committee on Zoological Nomenclature, gov- 
ern the use of scientific names. 

In the five-kingdom system of classification 
used in this encyclopedia, the kingdom Anima- 
lia is limited to multicellular organisms that ob- 
tain energy by ingesting food and that have cells 
organized into tissues (see Animal). The major 
animal phyla may be grouped according to the 
number of cell layers they possess. 

Phyla having two cell layers — epidermis and 
gastrodermis — include the Porifera, Mesozoa, 
Coelenterata, and Ctenophora. The Porifera, or 
sponges (see Sponge), number more than 4000 
mostly marine species of saclike organisms hav- 
ing many pores and flagellated cells, called col- 
lar cells, for feeding. The 50 marine species of 
the phylum Mesozoa are minute wormlike para- 
sites with cilia; they lack organs. The 5000 spe- 
cies of Coelenterata (q.v.), which includes jelly- 
fish, sea anemones, corals, and hydras, have 
radial symmetry. Most species are marine. The 
Ctenophora (q.v.), or comb jellies, are small 
spherical marine animals; about 80 species are 
known. 

Animals with three cell layers — ectoderm, 
mesoderm, and endoderm — include the Platy- 
helminthes, pseudocoelomates, and coelo- 
mates. The Platyhelminthes, or flatworms, com- 
prise about 15,000 species. Some are free-living 
(planarians); others are parasites (flukes and 
tapeworms). They are found in marine and fresh 
water and in soil. Pseudocoelomates include the 
phyla Acanthocephala and Aschelminthes. 
Acanthocephala, or spiny-headed worms, which 
lack a digestive system, number about 300 spe- 
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cies of parasitic worms in marine waters and 
soil. The numerous species of Aschelminthes in- 
clude the rotifers, hairworms, and nematodes. 

Coelomate groups comprise the majority of 
animal species. The phyla Entoprocta, Bryozoa, 
(q.v.; moss animals), Brachiopoda (q.v.; lamp- 
shells), and Phoronida are sometimes grouped 
as the superphylum Tentaculata because of their 
similarities. The Annelida (q.v.) comprise about 
9000 species of segmented worms found in ma- 
rine water and soil. The Mollusca include more 
than 100,000 living and extinct species, such as 
the snail, bivalve, and squid (qq.v.). The largest 
phylum in number of species (more than 1,000,- 
000) and the most diverse in form is the Ar- 
thropoda (q.v.), comprising joint-legged animals 
that have a hard outer skeleton. Included are the 
insects, crustaceans, and spiders. The marine 
Echinodermata (q.v.) number about 6000 extant 
and 13,000 extinct species of starfish, sea ur- 
chins, sand dollars, brittle stars, sea cucumbers, 
and sea lilies. The 50 species of Chaetognatha, 
or arrowworms, are also marine. The Chordata 
(q.v.), with some 45,000 species, include the lan- 
celets, tunicates (see Urochorda), and verte- 
brates (q.v.), all characterized by a dorsal, tubu- 
lar nerve cord and an internal skeleton. W.J.B. 
ZORACH, William (1887-1966), American 
sculptor and painter, born in jurbarkas, Lithua- 
nia, and educated mainly in New York and Paris. 
In 1891 his family emigrated to the United 
States, settling near Cleveland, Ohio. Subse- 
quently he became a lithographer there and at- 
tended night classes in painting. He adopted 
cubism (q.v.) while studying in Paris from 1910 
to 1912. In 1917 he began producing sculpture, 
and in 1922 he abandoned oil painting com- 
pletely. He applied his cubist style to wood, 
stone, and metal, giving his work notable in- 
dividuality. Eventually, he moved away from ab- 


straction toward realistic representations of 
human and animal forms. He was best known, 
however, for his simplified human figures, 
among them his "Mother and Child" (1930, 
Metropolitan Museum of Art, New York City). 
His autobiography, Art is My Life , was published 
posthumously, in 1967. 

ZORN, Anders Leonhard (1860-1920), Swed- 
ish painter, etcher, and sculptor, born in Mora. 
He became a skilled wood-carver during his 
boyhood, and his deft pencil portraits won him 
admission at the age of fifteen to the Royal 
Academy of Arts in Stockholm. Seven years later 
he opened a fashionable studio in London 
where he subsequently studied the art of etch- 
ing (q.v.). 

Until 1885 Zorn earned his living mostly by 
painting portraits of the wealthy; he also trav- 
eled widely. In 1887 he began to paint in oil; his 
first major oil painting, "Fisherman from St. 
Ives" (1888), was acquired by the Luxembourg 
Museum; it is currently in the National Museum 
of Modern Art in Paris. From 1888 to 1893 Zorn 
lived for the most part in Paris. Later, he traveled 
about again and executed many remarkable por- 
trait etchings of famous artistic and literary fig- 
ures such as the French writers Anatole France 
and Paul Verlaine, the French sculptor Auguste 
Rodin, and the Swedish dramatist August Strind- 
berg (qq.v.). Zorn visited the United States for 
the first time in 1893; on five subsequent visits 
he made portraits of many prominent Ameri- 
cans, including Presidents Grover Cleveland, 
William Howard Taft, and Theodore Roosevelt 
(qq.v.). After 1896 he resided chiefly in Mora 
and painted nudes and folk scenes of the Swed- 
ish countryside. 

Zorn was especially adept at depicting the in- 
terplay of light and water upon nude females 
bathing in lakes and at the seashore. His best- 
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known sculptures include a bronze statuette, 
called "Nymph and Faun" (1894—96), one copy 
of which is in the National Museum in Stock- 
holm, and a bronze statue (1903) of the Swedish 
king Gustavus I (q.v.) in Mora. 

ZOROASTER, or ZARATHUSHTRA (about 
630-541 b.c.), religious prophet, founder of Zo- 
roastrianism (q.v.), born in the eastern Persian 
land of Airyana Vaejah, probably during the pe- 
riod preceding that of the Achaemenian kings, 
although earlier dates have been suggested; see 
Persia. When still a fairly young man he began 
receiving revelations from Ahura Mazda ("the 
Lord Wisdom"). His conversations with this 
godhead, and his difficulties while preaching, 
are recorded in the Gathas; see Avesta. Appar- 
ently it was after years of struggle with priests of 
established cults (during which time he had 
made some converts among his relatives and 
others) that he found a champion in the ruler 
Vishtaspa, who is sometimes identified with 
Hystaspis (fl. 521 B.c.), the father of Darius I, 
King of Persia ( see under Darius). Thereafter the 
religion preached by Zoroaster prospered. Zo- 
roaster's homeland was mountainous, devoted 
to the raising of cattle, which were considered 
sacred animals. Through his religion, he had 
hoped to unite cattle herders against nomadic 
marauders and practitioners of certain sacrificial 
cults. Still, the intellectual depth of his system 
may well have exerted a profound influence on 
Western thought; Plato, Aristotle (qq.v.) and 
other Greek thinkers showed a great interest in 
his doctrines. It is at least quite likely that Zo- 
roaster's ideas strongly affected the course of 
judeo-Christian demonology, angelology, and 
eschatology (q.v.). They have been traced re- 
cently in the Manual of Discipline found among 
the Dead Sea Scrolls (q.v.). See also Persian Lan- 
guage and Literature. M.Sc. 

ZOROASTRIANISM, Iranian religion whose 
name and essence derive from the Persian 
prophet Zoroaster (q.v.). The doctrines 
preached by Zoroaster are preserved in his met- 
rical Gathas ("psalms"), which form part of the 
sacred scripture known as the Avesta (q.v.). 
Tenets. The basic tenets of the Gathas consist 
of a monotheistic worship of Ahura Mazda 
("the Wise Lord" or better "the Lord Wisdom"), 
and an ethical dualism opposing Truth (Asha) 
and Lie, which permeate the entire universe. All 
that is good derives from, and is supported by, 
Ahura Mazda's emanations: Spenta Mainyu 
("the Holy Spirit" or "Incremental Spirit", a 
creative force), and his six assisting entities, 
Good Mind, Truth, Power, Devotion, Health, 
and Life. All evil is caused by the "twin" of 


Spenta Mainyu, who is Angra Mainyu ("the 
Fiendish Spirit"; in Persian, Ahriman) and by his 
assistants. Angra Mainyu is evil by choice, hav- 
ing allied himself with Lie, whereas Spenta 
Mainyu has chosen Truth. So too, man must 
choose. Upon death each person's soul will be 
judged at the Bridge of Discrimination; the fol- 
lower of Truth will cross and be led to Paradise, 
and the adherents of Lie will fall into Hell. All 
evil will eventually be eliminated on earth in an 
ordeal of fire and molten metal. 

The Gathas and the Seven Chapters. The 
structural complexity of the Gathic scheme has 
best been explained by the assumption that Zo- 



Supposed portrait of Zoroaster (fresco of the 2nd-cen- 
lury A.D.). Yale University Art Gallery 


roaster amalgamated two religious systems. The 
first is outlined in the Gathas and is most proba- 
bly Zoroaster's own; this is the monotheistic 
worship of Wisdom and his emanations (includ- 
ing Asha). The second, describing a cult wor- 
shiping a Lord (Ahura) who is custodian of 
Asha, is actually attested to in a portion of the 
Avesta, the Liturgy of the Seven Chapters, com- 
posed after Zoroaster's death in his own dialect. 
Zoroaster's teaching is praised and revered in 
the later section; its religious outlook, however, 
in part amalgamating earlier beliefs in Iran, is 
quite different from that of the Gathas. In the 
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Seven Chapters, the emanations occur in the 
company of other sacred abstractions; Ahura 
has the epithet "possessing Asha", but Lie and 
Angra Mainyu are not mentioned. Many natural 
objects and mythical creatures, as well as ances- 
tor spirits, are worshiped, and the very figure of 
Ahura Mazda resembles not so much Zoroas- 
ter's deity as the god Varuna (sometimes called 
the Asura, "Lord'') of the most ancient Indian 
religious compositions, the Rig-Veda; see Indian 
Mythology; Veda. 

The ancestors of the Iranians (that is, the 
Aryan subgroup of the Indo-European peoples) 
and the invaders of northern India were of the 
same stock, and it may be assumed that they 
worshiped a number of similar deities. The 
Ahura of the Seven Chapters has wives, called 
Ahuranis, who, like Varuna's Varunanis, are rain 
clouds and waters. Ahura is possessor of Asha, 
as Varuna is custodian of Rta ("Truth" or "cos- 
mic order" = Asha = Old Persian Arta). The 
sun is the "eye" of both deities, and the name 
of Ahura is at times joined to that of the god 
Mithra. In the Vedas, the names of Mithra and 
Varuna are similarly joined. The Seven Chapters 
also revere Haoma (Vedic, Soma), a divinized 
plant yielding an intoxicating juice (perhaps the 
"filth of intoxication" against which Zoroaster 
warned). The worship of ancestors and nature 
spirits and other deities (for example, the fire- 
god, called Agni by the Hindus) likewise have 
Vedic correspondences; see also Hinduism. 

The Yasna and the Vendidad. The Gathas and 
the Seven Chapters form part of the larger lit- 
urgy called the Yasna, the remainder of which is 
composed in another, but closely related, di- 
alect. This material further illustrates the incor- 
poration of the Aryan polotheistic paganism 
into Zoroastrianism, as do the linguistically simi- 
lar Yashts, which are hymns to individual 
deities. Among these deities may be mentioned 
Anahita, a fertility and river goddess probably 
borrowed (as was, perhaps, the curious custom 
of incestuous marriages) from the non-Aryan 
Elamites; see Elam. The latest part of the Avesta, 
the Vendidad or Videvdat, was composed after 
the Greek conquest of Persia in the 4th century 
b.c., and is in the main a codification of ritual 
and law, somewhat similar in tone to the Old 
Testament book of Leviticus (q.v.). It reflects 
those customs attributed by the Greek historian 
Herodotus (q.v.) to the Magi (q.v.), a priestly 
caste of Median origin. These customs include 
exposure of corpses, protection of dogs, and the 
gleeful slaughter of crawling animals. The Av- 
esta was composed in eastern Persia, as may be 
judged from its language and place-names. 


Recognition and History. In southwestern 
Persia, probably the first Persian king to recog- 
nize the religion proposed by Zoroaster was 
Darius I (see under Darius). His inscriptions are 
full of the praises of Ahura Mazda; he stresses 
rationality, and seems to regard Lie as a world 
force. His son, Xerxes i (q.v.), was also a wor- 
shiper of Ahura Mazda, but he probably had less 
of an understanding of the details of Zoroaster's 
religion. Most striking is his conception that 
Arta will be attained in the afterlife, which view 
reflects the old Aryan idea that Rta has a loca- 
tion beyond the earth. Artaxerxes I (r. 464-424 
b.c.) was also a Mazda worshiper, but probably 
approved of a synthesis, under Magian direc- 
tion, of Zoroaster's teachings with the older 
polytheism; this development is reflected in the 
syncretism of the Yashts. Artaxerxes II (r. 404— 
359 b.c.) venerated Ahura Mazda, Mithra, and 
Anahita; in his reign the first Persian temples 
were probably built. Under the rule of the 
Greek Seleucids (312-64 b.c.) and Parthian Arsa- 
cids (about 250 b.c-226 a.d.), cults of foreign 
gods flourished along with Zoroastrianism. The 
new Persian dynasty of the Sassanians (226-651 
a.d.) established Zoroastrianism as the state reli- 
gion of Persia. In the Sassanian theology, Ahri- 
man was opposed to Ohrmuzd (Ahura Mazda), 
not to Spenta Mainyu. This theology had already 
appeared in the Magian system of the 4th cen- 
tury b.c., according to Greek historians. Certain 
Sassanian theologians taught that Ohrmuzd and 
Ahriman were the twin sons of Infinite Time 
(Zervan), but this doctrine was eventually re- 
jected. 

Persia became Muslim with the advent of the 
Arabs in the 7th century; see Islam. Zoroastrian- 
ism survived, however, in small communities of 
"Ghabrs" in the mountainous regions of Yezd 
and Kerman. About 10,000 still live in Iran. Zo- 
roastrians, called Parsees (q.v.) or "Persians", are 
numerous and prosperous in India, chiefly in 
the vicinity of Bombay. They still recite the Av- 
estan liturgy and tend the sacred fires, but 
nowadays they prepare a nonintoxicant 
"haoma". In accordance with the Magian doc- 
trine, the Parsees place corpses on raised edi- 
fices (the so-called towers of silence) to be the 
prey of vultures. 

Zoroastrianism is somewhat unique among 
Oriental religions in its eschewal of asceticism 
(q.v.). Its chief motto is "Good thoughts, good 
words, good deeds". 

See also Persia; Persian Language and Litera- 
ture; Religion: The Religions: Salvation. M.Sc. 
ZORRILLA Y MORAL, Jose (1817-93), Spanish 
playwright and poet, born in Valladolid, and ed- 
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ucated at the universities of Toledo and Valla- 
dolid. A prolific writer, he published forty plays, 
largely national histories, between 1839 and 
1849. He also completed Cantos del Trovador 
("Songs of the Troubadour", 3 vol., 1840-41), 
which consists of Spanish legends told in verse 
form. In 1850 he moved to France and in 1855 to 
Mexico, where he gained the patronage of Em- 
peror Maximilian (q.v.). Returning to Spain in 
1866, he found that, although his plays had be- 
come extremely popular, he could not collect 
royalties. He was impoverished until he was 
granted a small government pension near the 
end of his life. In 1889 he was made poet laure- 
ate of Spain. 

Zorrilla is considered to be one of the truly 
outstanding figures of the Romantic movement 
in Spanish literature. His genius as a poet of this 
era is best exhibited in his legends and in his 
epic Granada (1852). His most important dra- 
matic works include Don Juan Tenorio (1844; 
Eng. trans., 1944), which remains the most popu- 
lar of all Hispanic plays, and Traidor *, Incofeso y 
Martir ("Traitor, Sinner, and Martyr", 1849). Zor- 
rilla's autobiography, Recuerdos del Tiempo 
Viejo ("Recollections of Times Past") appeared 
in 1880. See also Spanish Literature: From 1700 to 
the Present: Romanticism . 

ZOSIMUS, Saint (about 350-418), pope in 
417-18, born in Greece. Almost nothing is 
known of his early life. He was consecrated 
pope on March 18, 417, following the death of 
Pope Innocent 1 (see under Innocent). He 
aroused opposition from the other bishops of 
Gaul by naming the bishop of Arles as papal 
vicar. Zosimus also created a conflict with the 
African bishops when he asked them to reconsi- 
der their censure of Pelagianism (q.v.); ulti- 
mately, however, he approved their condemna- 
tion of that doctrine. His traditional feast day is 
Dec. 26. 

ZRENJANIN, city of Yugoslavia, in the constit- 
uent republic of Serbia, on the canalized Begej 
R., 26 miles n.e. of Novi Sad. Industries include 
vegetable canning, sugar refining, flour milling, 
brewing, and the manufacture of agricultural 
equipment, molasses, dried beet pulp, and dairy 
products; carpets are made in the surrounding 
area. Lying in the often disputed Banat (q.v.) re- 
gion, the city was known as Nagybecskerek 
when it was part of Hungary before 1919. It was 
called Veliki Be£kerek until the 1930's and Pet- 
rovgrad until the Sate 1940's. Pop. (1971) 59,580. 
ZSIGMONDY, Richard (1865-1929), German 
chemist, born in Vienna, Austria, and educated 
at the University of Munich. From 1897 to 1900 
he worked as a research chemist at the glass- 


works in Jena, and for the following seven years 
was engaged in private research. After 1907 he 
was professor of inorganic chemistry at the Uni- 
versity of Gottingen. An authority on colloid 
chemistry, Zsigmondy made outstanding contri- 
butions in that field; see Colloidal Dispersion. 
With the German physicist Henry Friedrich Wil- 
helm Siedentopf (1872-1940), he invented the 
ultramicroscope, an optical instrument which 
makes it possible to see, as flashes of scattered 
light, particles too tiny to be rendered visible in 
the common microscope. For his demonstration 
of the heterogeneous nature of colloid solutions 
Zsigmondy was awarded the 1925 Nobel Prize 
in chemistry. His writings include Colloids and 
the Ultramicroscope (1905; Eng. trans., 1909). 
ZUCCHINI (fr. It. zucchino, "small squash"), 
common name applied to a variety of summer 
squash (q.v.), the fruit of a dwarf bush be- 
longing to the genus Cucurbita . The plant has 
short stems and upright, deeply lobed leaves. 
The fruit is small, oblong, and green, and is har- 
vested while still immature. Used as a vegetable, 
zucchini is rich in vitamin A and also provides 
considerable amounts of riboflavin, iron, and 
calcium; see Nutrition, Human; Vitamin. Cooking 
preparation generally includes boilingor sauteing 
unpeeled, sliced sections of the fruit. 
ZUGSPITZE, mountain of s. West Germany, 
part of the Wettersteingebirge range of the Ba- 
varian Alps. Situated at the border of Austria, it 
is 9718 ft. high and is the highest mountain in 
Germany. At the base of its n. face is Garmisch- 
Partenkirchen, a popular winter resort, from 
which a railroad leads to the summit. The w. 
face is connected by an aerial tramway to Ehr- 
wald, Austria. See also Alps: Eastern Alps. 
ZUIDER ZEE. See IJsselmeer. 

ZULOAGA, Ignacio (1870-1945), Spanish 
painter, born in Eibar, and trained in Rome and 
Paris. When he was only twenty years old his 
paintings were exhibited at the Paris Salon. He 
continued to study and work in Paris until 1900; 
and subsequently settled in the Spanish prov- 
ince of Segovia. In both Paris and Spain he 
painted subjects of his native Basque country, 
depicting with remarkable fidelity gypsies, bull- 
fighters, beggars, fruit vendors, water carriers, 
and dancers. His genre compositions achieved a 
considerable vogue, and he also painted mem- 
bers of fashionable society. 

One of the most influential Spanish artists of 
his generation, Zuloaga consciously executed 
his paintings in the tradition of the old Spanish 
masters. Like them, he achieved vivid realistic 
effects by painting glowing foreground colors 
against subdued background hues. He was in- 
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fluenced particularly by the Spanish painters E! 
Greco, Diego Rodriguez de Silva y Velazquez, 
and Francisco Jose de Goya y Lucientes (qq.v.). 
Representative works by Zuloaga are owned by 
many of the major museums of Europe and of 
the United States, including "Gypsy Bull Fight- 
er's Family" (1903), which is in the museum of 
the Hispanic Society in New York City. See also 
Spanish Art: Painting. 

ZULU, African tribal people of Bantu (q.v.) 
stock, numbering some 2,200,000 and living 
mainly in Natal Province, Republic of South Af- 
rica. They are a tall, muscular, powerful, and ac- 
tive people whose economy is based on culti- 
vating millet and raising cattle. They also make 
millet beer, tan hides, smelt iron, and weave 
baskets. Zulu live in beehive-shaped huts that 
are grouped together in a circular compound, or 
kraal, with the cattle in the center. In the 20th 
century many Zulu left the kraals to find work in 
the cities and in nearby mines. See African Lan- 
guages: The Niger-Kordofanian Family; Zulu- 

LAND. 

ZULULAND, region of South Africa, in the 
province of Natal on the Indian Ocean, com- 
prising the n.e. portion of the province. It is the 
traditional homeland of the Zulu (q.v.), an Afri- 
can people. Cattle herding and the raising of 
corn, wheat, and other crops are the main occu- 
pations. Eshowe is the chief town and adminis- 
trative center. Area, 10,427 sq.mi. 

During the first quarter of the 19th century 
the Zulu, a small clan living in the valley of the 
Umfolozi R. and ruled by the warlike chieftain 
Chaka (1773-1828), dominated southern Africa 
almost from the Zambezi R. to Cape Colony. 
Chaka was succeeded in 1828 by his half brother 
Dingaan (f 1. 1838), who was assassinated for po- 
litical reasons. He in turn was succeeded by 
Umpanda (d. 1872), who reigned for more than 
thirty years. His son and successor Cetywayo (d. 
1884), who reigned from 1873 until 1878, was the 
paramount chief not only over the region com- 
prising present-day Zululand, but over a large 
portion of the Transvaal as well. Border dis- 
putes, which had marked relations between the 
Zulu and the Boers, continued after the British 
annexed (1877) the Transvaal. On Dec. 11, 1878, 
the British, seeking to protect their interests, 
presented Cetywayo with demands amounting 
to an ultimatum. The Zulu chieftain ignored the 
demands, and war followed. A British force to- 
taling more than 1200 men was almost annihi- 
lated at Isandhlwana on Jan. 22, 1879, but on 
July 4, 1879, the British won a decisive battle at 
Ulundi. The Zulu admitted defeat and gave up 
the struggle. In 1884 Cetywayo was succeeded 


by his son Dinizulu. Having gained the throne 
with the help of Boer Transvaalers, he granted 
them a strip of land; there they established the 
so-called New Republic, which was recognized 
(1886) by Great Britain and incorporated (1888) 
into the South African Republic (Transvaal). 
Meanwhile, in 1887, the remainder of Zululand 
had been annexed by the British. All of Zululand 
became part of the colony of Natal in 1897. The 
Zulu were restive under British crown rule, and 
the imposition (1905) of a poll tax (q.v.) precipi- 
tated a revolt. This uprising was crushed the fol- 
lowing year. 

ZUNI, tribe of North American Indians who 
live in a pueblo of the Zuhi Indian Reservation 
near Zuni (q.v.), N.Mex. The Zuhi constitute a 
distinct linguistic family. In physical appear- 
ance, culture, and social organization they 
closely resemble other town-dwelling Indians 
such as the Hopi (q.v.). Like them, the Zuhi are 
industrious and are noted for weaving, basketry, 
and pottery making. In addition, they are known 
for their turquoise jewelry. They farm the arid 
soil of the region by means of irrigation tech- 
niques learned from their forefathers. 

The Zuhi have a strong attachment to ancient 
religious rituals, which are tied closely to the 
changing seasons and include special devotion 
to the rain god. A tightly organized priestly 
caste exercises great power over the tribe. 

Present-day Zuhi are descended from the in- 
habitants of the seven Zuhi towns discovered in 
1539 by the Franciscan missionary Marcos de 
Niza (d. 1558) and called by the Spanish the 
Seven Cities of Cibola. Although he had only 
seen one of the villages from a distance, de Niza 
reported that the Zuhi possessed fabulous 
riches, and in 1540 the Spanish explorer Fran- 
cisco Vasquez de Coronado (q.v.) led an expedi- 
tion against the Seven Cities. He conquered the 
Zuhi but found no treasure. Although a Chris- 
tian mission was established among them in 
1629, the Zuhi clung to their old beliefs. In 1680, 
when they numbered about 2500, the Zuhi 
joined the successful Pueblo Indian uprising 
against the Spanish, who subjugated them again 
in 1692. As a result of various smallpox epidem- 
ics, the Zuhi population declined to about 1640 
in 1910 but by the late 1960's, it had increased to 
about 3600. See also Pueblo Indians. 

ZUNI, Pueblo Indian village and unincorpo- 
rated community of New Mexico, in McKinley 
Co., on the Zuni R., in the Zuni Indian Reserva- 
tion, about 35 miles s. of Gallup. The chief occu- 
pations are farming and the production of such 
handicrafts as silver and turquoise jewelry. The 
village was built about 1695 on the site of one of 
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the Zuni towns that flourished early in the 16th 
century and which were referred to by the 
Spanish explorers as the Seven Cities of Cibola. 
Pop. (I960) 3585; (1970) 3958. 

ZUNZ, Leopold (1794-1886), German scholar, 
born in Detmold, and educated at the Univer- 
sity of Berlin. 

While still a student, he published Etwas uber 
die Rabbinische Literatur (''Something about 
Rabbinical Literature", 1818); the booklet was 
the first objective appraisal of rabbinical writ- 
ings as products of Jewish life. Zunz helped es- 
tablish the Society for the Culture and Science 
of the Jews, an educational organization. His 
most influential work, Die Cottesdienstlichen 
Vortrage der Juden ("The Religious Discourses 
of the Jews", 1832), describes the intellectual 
achievements of Judaism from Biblical times to 
his own day, as reflected in the synagogue ser- 
mons of each period. Zunz settled permanently 
in Berlin in 1840 and became a leader in Jewish 
education. In his later years he made pioneering 
studies of the Hebrew liturgy. He is regarded as 
the originator of the systematic and critical 
study of the Jewish religion as a social phenom- 
enon. 

ZURBARAN, Francisco de (1598-1664), Span- 
ish painter, born in Fuente de Cantos, Badajoz 
Province. He was apprenticed to a minor Span- 
ish painter in Seville at the age of sixteen, but 
appears to have been influenced early in his ca- 
reer by the Italian painter Michelangelo da Car- 
avaggio (q.v.). In 1617 he went to work in Ller- 
ena and in 1629 the town council of Seville, 
taking note of his growing fame, invited him to 
paint and live in the Andalusian capital; Zur- 
baran spent the next thirty years there, with the 
exception of two years (1634-35) which he 
spent in Madrid working on a number of 
paintings at the royal court for Philip IV (q.v.), 
King of Spain. Zurbaran left Seville in 1658, after 
his reputation declined there; he died in Ma- 
drid. 

In mid-career Zurbaran became acquainted 
with the works of the Spanish painters Diego 
Rodriguez Velasquez and Jose Ribera (qq.v.), 
but was only slightly influenced by them, late in 
his career, however, he changed his style, ac- 
cording to some critics, for the worse, after 
being influenced by the Spanish painter Barto- 
lome Esteban Murillo (q.v.), whose popularity 
had eclipsed his own. 

Zurbaran's earliest known work, painted 
when he was eighteen, is an "Immaculate Con- 
ception" (private collection, Bilbao). Other no- 
table early works include a "Crucifixion" (1627- 
29; Museum of Fine Arts, Seville), several large 


scenes of the life of Saint Peter Nolasco (d. 
1256), the founder of the Mercedarians, origi- 
nally done for a convent in Seville (1628-29* 
since dispersed to various museums), "The 
Apotheosis of Saint Thomas Aquinas" (1631; 
Museum of Fine Arts, Seville), and "Still Life 
with Oranges" (1633; Contini-Bonacozzi Collec- 
tion, Florence). The "Saint Thomas" is consid- 
ered his masterpiece and one of the great works 
of Spanish art. 

Zurbaran devoted himself to religious sub- 
jects, portrayals of saints and portraits of the 
clergymen of his day, the humble monks and 
friars as well as the great church dignitaries. His 
use of sharply defined, often brilliant, colors, 
minute detail in simple compositions, strongly 
three-dimensional modeling of figures, and the 
shadowed light which brightly illuminates his 
subjects, give his paintings a solidity and dignity 


"Doctor of Law at the University of Salamanca" by 
Francisco de Zurbaran . Isabella Stewart Gardner Museum 



476 



V •' 

n fi ll ItlHI 


highly evocative of the solitude and solemnity 
of monastic life. His work at its best fuses two 
dominant tendencies in Spanish art, realism and 
mysticism (qq.v.). 

See also Spanish Art: Painting. 

ZURICH, city in Switzerland, and capital of 
Zurich Canton, on the Limmat R. and at the n. 
end of the Lake of Zurich, about 60 miles n.e. of 
Bern. Zurich is the largest city in the country 
and the leading commercial, insurance, and in- 
dustrial city of Switzerland. It is also one of the 
main financial centers of Europe. Among the 
chief industries of Zurich are printing, pub- 
lishing, and the production of electrical equip- 
ment, processed foods, machinery, textiles, and 
tools. Although a modern metropolis, Zurich 
has retained much of its historic charm. It is the 
site of numerous architectural landmarks, in- 
cluding the Protestant church the Grossmun- 
ster, built chiefly in the 11th and 13th centuries, 
where Huldreich Zwingli (q.v.), a leader of the 
Reformation, preached; the Fraumunster, dating 
from the 13th century; and the 17th-century 
Town Hall. An educational center, the city is the 
site of Zurich University, founded in 1833; the 
Swiss Federal Institute of Technology, founded 


Evening view of Limmat Quay in Zurich , Switzerland. 
At left is a guildhall of the early 17th century. The twin 
towers of the old Crossmunster can be seen in the 

background. V. Lefteroff-Photo Researchers 

in 1855; and several museums of art and history. 
The poet and novelist Gottfried Keller and the 
educational reformer Johann Heinrich Pesta- 
lozzi (qq.v.) were born here. 

History. Remains of prehistoric lake dwellings 
(q.v.) have been found on the site of present- 
day Zurich. The Helvetii (q.v.) were among the 
Celtic tribes that settled the area. The Romans 
captured the community in 58 b.c. and named it 
Turicum. It later came under the successive con- 
trol of the Alamanni, Franks, and Swabians. Zu- 
rich became eventually an ecclesiastical center. 
In 1218 it was designated a free imperial city of 
the Holy Roman Empire. In 1351 it joined the 
Swiss Confederation. The Swiss Reformation 
was initiated in Zurich in 1519 under the leader- 
ship of Zwingli. Pop. (1972 est.) 416,100. 
ZURICH, LAKE OF, lake of Switzerland, in the 
n.e. part of the country, chiefly in Zurich Canton. 
The lake is crescent shaped and has a length of 
25 mi., a maximum width of 2% mi., and a total 
area of 34 sq.mi. Its maximum depth is about 
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470 ft. and its height above sea level is some 
1340 ft. The Linth R. flows into the lake at its s.E. 
end; the Limmat R., at the n.e. end, is its outlet. 
Zurich (q.v.) is the principal city on its shores. 
ZWEIG, Arnold (1887-1968), German novelist, 
playwright, and essayist, born in Glogau (now 
Oogow, Poland), and educated at various Ger- 
man universities including those at Breslau, Ber- 
lin, and Gottingen. His first major work was No- 
veHen um Claudia (1912; Eng. trans., Claudia , 
1930), a cycle of interconnected short stories. 



Arnold Zweig upi 


Zweig was a private in the German army in 
World War I. Out of his wartime experiences 
came the novel Der Streit um den Sergeanten 
Crischa (1927; Eng. trans., The Case of Sergeant 
Crischa , 1927), considered one of the greatest of 
all war novels. It is the story of a Russian soldier 
who, taken prisoner by the Germans, becomes a 
victim of their bureaucratic military machinery. 
Some of the characters in the novel reappear in 
Zweig's later books. 

In 1933, when the German dictator Adolph 
Hitler (q.v.) came to power, all of Zweig's prop- 
erty was confiscated and he fled to Palestine. In 
1948 he returned to East Germany. Zweig was 
president of the East German Academy of Let- 
ters from 1950 to 1953 and winner of the Lenin 
Peace Prize in 1958. 

Zweig's work combines a broad humanity 
with objective realism and a subtle irony. He 


wrote extensively about the Jews and Zionism 
including the novel De Vriendt Kehrt Heim 
(1932; Eng. trans., De Vriendt Coes Home , 1933) 
and the essay collection Bilanz der Deutschen 
judenheit (1934; Eng. trans., Insulted and Exiled 
1937). Among his later writings are Die Zeit 1st 
Reif ("The Time Is Ripe", 1957), Essays I (1959), 
and Essays II (1967). 

ZWEIG, Stefan (1881-1942), Austrian writer, 
born in Vienna, and educated at the University 
of Vienna. He began to write while still a stu- 
dent, and when he was only nineteen years old 
his book of poems Silberne Seiten ("Silver 
Pages") was published. The next few years were 
devoted to extensive travels in Europe and Asia. 
Following the outbreak of World War I Zweig 
became an ardent pacifist. In his first major 
work, the dramatic poem Jeremias (1917; Eng. 
trans., Jeremiah , 1922), he passionately de- 
nounced what he regarded as the supreme 
madness of war. 

Zweig settled in Salzburg after the war, and 
wrote numerous biographies, upon which his 
reputation mainly rests, as well as short stories, 
novelettes, and essays. Among the works writ- 
ten between 1918 and 1933 are the biographies, 
including Drei Meister (1920; Eng. trans., Three 
Masters, 1930), studies of the French novelist 
Honore de Balzac, the British novelist Charles 
Dickens, and the Russian novelist Fedor Mi- 
khailovich Dostoevski (qq.v.); and Die Heilung 
durch den Geist (1931; Eng. trans., Mental Heal- 
ers, 1932), accounts of the Austrian psycholo- 
gists Franz Anton Mesmer and Sigmund Freud 
and the American religious leader Mary Baker 
Eddy (qq.v.). 

The rise of National Socialism and anti-Semi- 
tism (qq.v.) in Germany and Zweig's fears of 
possible consequences in Austria led to his self- 
exile to England in 1934. In 1938 he undertook a 
lecture tour in the United States and returned to 
the U.S. in 1940, after becoming a British citizen, 
to live for a while in Ossining, N.Y. He migrated 
to Brazil in 1941, where he committed suicide 
the following year because of his feeling of 
homelessness, loneliness, and spiritual fatigue. 

As a writer, Zweig is distinguished for his psy- 
chological insight. By omitting unessential de- 
tail, he was able to make his biographies as 
readable as novels. Zweig's later important writ- 
ings include the biographies Triumph und Tra- 
gik des Erasmus von Rotterdam (1934; Eng. 
trans., Erasmus of Rotterdam, 1934), and Maria 
Stuart (1935; Eng. trans., Mary, Queen of Scot- 
land and the Isles, 1935); the novel Schachno- 
velle (posthumously published, 1944; Eng. trans., 
The Royal Game , 1944), and his autobiography, 
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Die Welt von Cestern (1941; Eng. trans., The 
World of Yesterday , 1942). 

ZWICKAU, city of East Germany, in Karl-Marx- 
Stadt District, on the Mulde R v about 40 miles s. 
of Leipzig. The city is an industrial center and is 
located within a coal-mining region. Local man- 
ufactures include chemicals, electrical equip- 
ment, mining machinery, porcelain, and textiles. 
Places of interest include the 15th-century 
Church of Saint Mary, which ranks among the 
finest examples of German Gothic architecture, 
and the 16th-century town hall. The city is the 
birthplace of the German composer Robert 
Schumann (q.v.). 

Founded as a Slavic settlement in the 11th 
century, Zwickau began to flourish as a trading 
center in the 12th century, and in 1220 it was 
made a city. Zwickau was a free imperial city 
from 1290 to 1323, when it became subject to 
the principality of Meissen. From 1520 to 1525 
the city was one of the chief strongholds of the 
Anabaptists (q.v.). Zwickau became an indus- 
trial city in the 19th century. Pop. (1972) 124,796. 
ZWINGLI, Huldreich or ZWINGLI, Ulrich 
(1484-1531), Christian theologian, leader of the 
Reformation in Switzerland ( see Reformation: 
National Movements: Switzerland ), born in Wil- 
dhaus, Sankt Gailen. He was educated at the 
universities of Vienna and Basel. 

Early Influences. During his formative years 
Zwingli was deeply influenced by the spirit of 
liberal humanism (q.v.). In 1506 he was ordained 
and assigned to the town of Glarus as a parish 
priest. Glarus then was well known as a center 
for the recruiting of mercenary soldiers for Eu- 
rope's armies. On two occasions Zwingli served 
as chaplain with Glarus troops during bloody 
fighting on foreign soil, and these experiences 
led him to denounce the mercenary system 
publicly. In retaliation certain town officials 
conspired to make his position at Glarus unten- 
able. In 1516 he accepted an appointment at 
Einsiedeln, 20 miles s.E. of Zurich. 

During his ministry at Einsiedeln, Zwingli 
began to entertain doubts about certain church 
practices. In 1516 he read a Latin translation of 
the Greek New Testament published by the 
Dutch humanist Desiderius Erasmus (q.v.), 
which he later transcribed into notebooks and 
memorized verbatim. On the basis of these and 
other scriptural readings Zwingli charged in ser- 
mons that church teachings and practice had di- 
verged widely from the simple Christianity of 
the Holy Writ. Among the practices cited by 
Zwingli as unscriptural were the adoration of 
saints and relics, promises of miraculous cures, 
and church abuses of the indulgence system; 


see Indulgence; Miracle; Relics; Saint. His forth- 
right affirmations of scriptural authority won 
him wide popular repute, and on Jan. 1,1519, he 
was appointed priest at the Gross Munster 
(Ger., "Great Cathedral") in Zurich. 

Adoption of the Reformation. Zurich was a 
center of humanist belief, with a tradition of 
state limitation on the temporal power of the 
church. Zwingli quickly attracted large audi- 
ences to the cathedral by expounding the origi- 
nal Greek and Hebrew Scriptures chapter by 
chapter and book by book, beginning with the 
Gospel of Matthew; see Bible, Interpretations of 
the. These oral translations of the original Scrip- 
tures broke sharply with church tradition. Hith- 
erto priests had based their sermons on inter- 
pretations of the Vulgate (q.v.) and on the 
writings of the Fathers of the Church (q.v.). In 
1519 an admirer placed a printing press at the 
reformer's disposal and his bold new ideas 
spread far beyond the confines of Zurich. 

During the same year Zwingli read for the first 
time the writings of his contemporary, the Ger- 
man Reformation leader Martin Luther (q.v.). 
Heartened by Luther's stand against the German 
hierarchy, Zwingli in 1520 persuaded the Zurich 
council to forbid all religious teachings without 
foundation in the Scriptures. Among these 
teachings was the church stricture against eat- 
ing meat during Lent (q.v.). In 1522 a group of 
his followers deliberately broke the rule and 
were arrested. Zwingli vigorously defended the 
lawbreakers, who were released with token 
punishment. 

Pope Adrian VI (see under Adrian), angered 
by Zwingli's behavior, then forbade him the 
pulpit and asked the Zurich council to repu- 
diate him as a heretic. In January, 1523, Zwingli 
appeared before the council to defend himself. 
He asserted the supremacy of the Holy Writ 
over church dogma (q.v.), attacked the worship 
of images, relics, and saints, and denounced the 
sacramental view of the Lord's Supper (q.v.) and 
enforced clerical celibacy (q.v.) as well. After 
deliberation the council upheld Zwingli by 
withdrawing the Zurich canton from the juris- 
diction of the bishop of Constance; it also af- 
firmed its previous ban against preachings not 
founded on the Scriptures. By taking these steps 
the council officially adopted the Reformation. 
Zwingli in 1524 marked his new status by marry- 
ing Anna Reinhard, a widow with whom he had 
lived openly. 

Under the Reformation, Zurich became a the- 
ocracy (q.v.) ruled by Zwingli and a Christian 
magistrate. Sweeping reforms were instituted, 
among them the conversion of monasteries into 
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hospitals, the removal of religious images and 
idols, and the elimination of Mass and confes- 
sion (qq.v.). Eventually Zwingli taught that de- 
vout Christians have need of neither pope nor 
church. 

Conflicts among Protestants. During 1525 a 
radical Protestant group called the Anabaptists 
(q.v.) challenged Zwingli's rule. In a disputation, 
however, held before the council on the fol- 
lowing Jan. 2, Zwingli defeated the Anabaptists, 
whose leaders were then banished from Zurich. 

In 1529 friends of Martin Luther and Zwingli, 
concerned over doctrinal and political differ- 
ences between the two Protestant leaders, had 
arranged a meeting between them. At this 
meeting, held in Marburg, and known since as 
the Marburg Colloquy, Luther and Zwingli 
clashed over the question of consubstantiation 
versus transubstantiation (q.v.), and the confer- 
ence failed to reconcile the two. 

Meanwhile, Zwingli carried his crusade to 
other Swiss cantons besides the canton of Zu- 
rich. In all, six cantons were converted to the 
Reformation, The remaining five, known as the 
Forest Cantons, remained stanchly Catholic; see 
Roman Catholic Church. The antagonisms be- 
tween Catholic and Protestant cantons created a 
serious split within the Swiss Confederation. 

The End of the Swiss Reformation, in 1529 
the hostility between the cantons flared into 
open civil war. On Oct. 10, 1531, Zwingli, acting 
as chaplain and standard-bearer for the Protes- 
tant forces, was wounded at Kappel am Albis 
and later put to death by the victorious troops 
of the Forest Cantons. After Zwingli's death the 
Reformation made no further headway in Switz- 
erland; the country is still half Catholic, half 
Protestant. 

See also Calvinism; Reformed Churches; Switz- 
erland: History. R.N. 

ZWORYKIN, Vladimir Kosma (1889- ), 

American physicist, born in Murom, Russia, and 
educated at the Petrograd Institute of Technol- 
ogy (now the Leningrad M. I. Kalinin Polytech- 
nic Institute), the College de France, and the 
University of Pittsburgh. He emigrated to the 
United States in 1919 and became a citizen in 
1924. In 1929, after nine years in the radio-tube 
division of the Westinghouse Corporation, he 
became director of the Electronic Research Lab- # 
oratory of the Radio Corporation of ^^tfrlca 
(R.C.A.) at Princeton, N.J. until 1 95 when* ..he. 
was named an honorary vice-presidenUancf con- 
sultant of R.C.A. 

Important contributions were made by Zvvq T: 
rykin to both the transmission and the receptidn 
of television (q.v.). He was largely responsible 


for the development during the 1920's and the 
1930's of the iconoscope, a camera designed for 
rapid scanning of light rays that enables televi- 
sion signals to be transmitted, and of the kine- 
scope, a cathode-ray tube that translates re- 
ceived signals into a picture; see Cathode Rays. 
He also directed the group that in 1939 success- 
fully produced a powerful electron microscope; 
see Microscope: Electron Microscope . 

ZYGOTE. See Fertilization; Seed. 

ZYMASE, in biochemistry, complex group of 
enzymes (q.v.) that are important in the process 
of fermentation (q.v.). Zymase causes glycolysis, 
breaking down carbohydrates such as glucose 
(q.v.) and glycogen, and causes alcoholic fer- 
mentation of sugar (q.v.); see Alcohol; Carbohy- 
drates; Starch. Zymase consists mainly of pro- 
tein material, and is found in bacteria (q.v.) and 
yeasts (see Fungi), and also in higher plants and 
animals; see Protein. 

Zymase was first isolated from the yeast cell in 
1897 by the German chemist Eduard Buchner 
(q.v.), who succeeded in fermenting sugar with 
it in the laboratory. The British chemist Sir Ar- 
thur Harden (q.v.) divided zymase into dialyza- 
ble (capable of being passed through a suitable 
membrane) and nondialyzable varieties in 1905; 
see Colloidal Dispersion; Osmosis. When some 
enzymes are dialyzed, small molecular sub- 
stances known as coenzymes are removed, ren- 
dering the enzyme inactive. Today, however, it 
is possible to dialyze zymase without removing 
the cozymase because of the latter's smaller mo- 
lecular size. See Chemistry: Major Divisions of 
Chemistry : Biochemistry. 

ZYMOLOGY, or ZYMURGY, in biochemistry, 
study of the processes of fermentation (q.v.), 
which are the chemical changes produced in or- 
ganic substances by the action of bacteria, en- 
zymes (qq.v.), and yeasts (see Fungi). Zymology 
includes the study of enzymes, which are the 
catalysts composed of polymers of amino acids 
(q.v.), and zymogens, which are the inactive 
precursors of enzymes, secreted by living cells. 
In industrial chemistry, zymology is a branch 
that performs important research into the com- 
mercial production of amyl alcohol, ethyl alco- 
hol, and vitamins (q.v.) by yeasts, butyl and 
propyl alcohol by bacteria, and is also important 
in the baking, brewing (q.v.), and winemaking 
industries; see Alcohol; Beer; Bread; Wine. Zy- 
mosdppe is an instrument used in zymology to 
determine the fermenting strength of yeast by 
measudbg the amount of carbon dioxide given 
off byxaf; specific amount of sugar (q.v.). See 
ChemiST^Y; Major Divisions of Chemistry: Bio- 
chemistry; Organic Chemistry. 
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